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DEPARTMENT OF THE AiIR FORCE
AIR FORCE BASE CONVERSION AGENCY
110CT$SR DOC

17-Nov-95

MEMORANDUM FOR MISSOURI DEPARTMENT OF NATURAL RESOUCES (MDNR)
ATTN MR GLENN GOLSON

FROM  Operating Location Q, AFBCA
15471 Hangar Road
Kansas City, MO 64147-1220

SUBJECT" Final Preliminary Assessment/Site Inspection (PA/SI) for the Installation Restoration
Program (IRP) Site, Fire Valve Area - SS009

1 Thank you for the MDNR comments provided in your 11 Oct 95 letter, on the draft
final report titled Preliminary Assessment/Site Inspection of IRP site S5009, Richards-Gebaur
AFB, MO. Aitached are the requested copies of the final report

2 The contract between the Air Force Center for Environmental Excellence and Tetra
Tech Inc has expired Due to this event, [ am unable to further task Tetra Tech with responding
to the additional concerns of MDNR In order to respond to the additional concerns, I have
added this cover letter to the report, which identifies the outstanding concerns the Missouri
Department of Natural Resources has expressed with this Final PA/SI.

a The Missouri Department of Natural Resources is concerned that the
“contamination in [soil boring] FSB8 1s not directly addressed” within the report; and that source
for this contamination appears to be not associated with activities near this site, and “strongly
suggests” further evaluation of the area as a separate site.

Response' The PA/SI does not discuss the detected compounds in this soil boring
because the compounds did not appear to be related to the contamination found at IRP site
§S009, and the detected compounds ranged from 150,000 times to 1.6 million times lower than
the proposed “Any Use Levels” developed by the Missouri Department of Health for residential
settings (Proposed Rule 19CSR20-9 020) Due to the shallow depth of the sample (2V feet), the
source may have been a small unreportable gasoline spill on the parking lot (when gravel) some
years ago Three other soil borings around FSB8 did not indicate presence of any contamination
The environmental specialists I have contacted within the Air Force do not presently share the
Missouri Department of Natural Resources’ concern over FSB8 sample results

b The Missouri Department of Natural Resources is concerned that the ingestion

pathway for fish consumption from Longview Lake or ponds along Scope Creek were not
assessed within this PA/SI



110 g

Response: Environmental specialists within the Air Force presently do not share the
Missouri Department of Natural Resources’ synopsis, “the ingestion pathway for fish
consumption from Longview Lake or ponds along Scope Creek were not assessed within the
report ” The report fully assessed this pathway in section 3 1 4, on pages 36-37, in accordance
with the requirements in 40 CFR 300. The surface water exposure pathway is considered
incomplete, therefore, site contaminants are not available for fish downstream of the site

2 I can be reached at (816) 348-2511, x28 1f you have any questions about the final

PA/SY report. W

P MARK ESCH

BRAC Environmental Coordinator
1 Atch

Final Preliminary Assessment/Site Inspection of IRP site SS009

cc’

1. EPA (Bob Koke)

2. MDNR (Bob Geller)

3 AFCEE (Fred Waterman)
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NOTICE

This report has been prepared for the United States Air Force by Tetra Tech, Inc. to provide
information regarding environmental conditions with respect to possible releases of hazardous
substances at Richards-Gebaur Air Force Base {AFB), located in Cass and Jackson counties,
Missouri. As the report relates to actual or possible releases of potentially hazardous substances,
its release prior to an Air Force final decision on future investigations or remedial actions may
be in the public's interest. The limited objectives of this report and the ongoing nature of the
studies at Richards-Gebaur AFB, along with the evolving knowledge of site conditions and
chemical effects on the environment and health, must be considered when evaluating this report,
since subsequent facts may become known which may make this report premature or inaccurate.
Acceptance of this report in the performance of the contract under which it is prepared does not
mean that the Air Force adopts the conclusions, recommendations, or other views expressed
herein, which are those of the contractor only and do not necessarily reflect the official position
of the United States Air Force.

Government agencies and their contractors registered with the Defense Technical Information
Center (DTIC) should direct their requests for copies of this report to:

Defense Technical Information Center
Cameron Station
Alexandria, VA 22304-6145

Non-government agencies may purchase copies of this document from-
National Technical Information Service (NTIS)

5285 Port Royal Road
Springfield, VA 22161

29 September 1995 PA/SI Fire Valve Area
Pagen Fal-Technical Report
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PREFACE

Tetra Tech, Inc. is the contractor for the Preliminary Assessment/Site Inspection (PA/SI) of IRP
Site SS009 at Richards-Gebaur Air Force Base, Missouri. This work has been performed for the
Air Force Center for Environmental Excellence (AFCEE), F33615-90-D-4006, Delivery Order
0008. This Technical Report describes activities that took place during the PA/SI of IRP Site
SS009 at Richards-Gebaur Air Force Base.

Principal Tetra Tech personnel include Mr. Russell B. Krohn, who serves as Project Manager,
Julie WestHoff, who serves as IRP Site SS009 Task Manager; and Dr. Garabed Kassakhian, who
serves as Project Quality Assurance/Quality Control (QA/QC) Manager.

The activities described herein were accomplished between September 1993 and June 1995, Ms.
Wilhelmina Butcher, Air Force Center for Environmental Excellence, Base Closure Restoration
Division (AFCEE/ERB), was the Technical Project Manager through April 1995. She has been
replaced by Mr. Fred Waterman,

29 September 1995 PA/SI Fire Vaive Area
Page w1 Final-Technical Report
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EXECUTIVE SUMMARY

This is the Technical Report for the Preliminary Assessment/Site Inspection (PA/SI) of Iustallation
Restoration Program (IRP) Site SS009 at Richards-Gebaur Air Force Base, Missouri. This
document describes the activities conducted during the PA/SI of IRP Site SS009, also known as
the Fire Valve Area. The investigation of the Fire Valve Area included a literature search to
obtain background information; investigating the source of contamination and whether
contaminated soils remained in the Fire Valve Area; developing a conceptual site model to
illustrate the contamination and evaluate the current and future potential risk posed by the site to
public health and the environment; and determining whether further action is required at the site.

Based on the findings of the investigation, the source of the petroleum contamination in the Fire
Valve Area appears to be related to a spill or release, possibly from past operations in Building
605. Contamination was not observed in the borings surrounding the original excavation of the
Fire Valve Area; however, petroleum contamination was observed in soils along the water line
trench in the area west of Building 605. The major contaminant found in the subsurface is total
petroleum hydrocarbons (TPH) ranging in concentration from 18 ppm to 370 ppm. Ethylbenzene
and xylene compounds were detected at concentrations less than 0.1 ppm, and non-carcinogenic
polynuclear aromatic hydrocarbons (PAHs) were detected at 1.1 ppm.

There are no Federal criteria or standards for contaminated soils; however, the State of Missouri
has established soil cleanup levels for ethylbenzene, xylene, and TPH that are associated with
spills from Underground Storage Tank (UST) systems and are considered relevant to the site.
Only one soil sample exceeded the State of Missouri's cleanup level of 200 ppm for TPH and the
sample was from 4.5 feet below ground surface. None of the samples collected exceeded
Missouri's cleanup levels for ethylbenzene and xylene compounds (10 ppm for each compound)
or Missouri's proposed Any-Use Soil Level for the PAH compounds (19,530 ppm).

A conceptual site mode! of current and potential exposures was completed which evaluated
potential risk associated with the site. The potential receptors identified through the qualitative
risk assessment were utility workers conducting maintenance along the water line; however, their
risk would be minimal as the major contaminant of con¢ern was TPH and maintenance on the line
would be intermittent, occurring on an as-needed basis.

Based on the resuits of the PA/SI, the soils do not require further investigation and a No Further
Response Action with respect to the soils is proposed for the Fire Valve Area. However, the
groundwater underlying the ssite was not investigated as part of the PA/SI, and further action is
recommended to determine whether the groundwater has been affected by the contamination
identified during the PA/SIL.

29 September 1995 PA/ST Frre Valve Area
Page v Final-Techmical Report
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1.0 INTRODUCTION

This is the Technical Report for the Preliminary Assessment/Site Inspection (PA/SI) of Installation
Restoration Program (IRP) Site SSQ09 at Richards-Gebaur Air Force Base (AFB), Missouri
Provided in this document are the results of the activities conducted during the PA/SI of IRP Site
SS009, also known as the Fire Valve Area. The investigation of the Fire Valve Area involved
a literature search to obtain background information, field investigations to determine whether
contamination remained in the Fire Valve Area and the source of that contamination, development
of a conceptual site model, and completing a qualitative risk assessment to estimate the potential
risk posed by the site to public health and the environment.

Richards-Gebaur AFB is an Air Force Reserve Base located in west-central Missourl,
approximately 18 miles south of downtown Kansas City and 2.6 miles from the Kansas State line
(Figure 1.0-1). The Fire Valve Area, Site SS009, is located at the edge of the Civil Engineering
Complex, directly behind (southwest side) Building 605 (Figure 1.0-2). During excavation by an
Air Force contractor in March 1992 to repair an underground water main valve, petroleum
product was discovered. The soils from the excavated trench were tested and contaminant levels
exceeded the State of Missouri's cleanup levels for benzene/toluene/ethylbenzene/xylene (BTEX)
and total petroleum hydrocarbons (TPH). Approximately 10 cubic yards of soil were removed
and the excavation was backfilled with clean fill. Determining the source of the petroleum
contamination in the Fire Valve Area and whether contaminated soils remained in the Fire Valve
Area were the objectives of this PA/SI.

Soil borings were drilled and sampled during the PA/SI to determine the presence of contaminants
in the soils. Field screening of the volatile organic compounds (VOCs), specifically BTEX, in
the soils was accomplished by use of a portable gas chromatograph (GC). The GC results were
used to aid in the selection of samples for detailed laboratory analyses. Field activities occurred
24 and 25 March, and 28 through 30 March 1994.

The information in this Technical Report was prepared according to applicable sections (refer to
Appendix N) of the May 1991 version of the Handbook to Support the Installation Restoration
Program (TRP) Statements of Work. Volume [-Remedial Investigation/Feasibility Studies (RI/ES)
(U.S. Air Force 1991) (hereinafter referred to as the Handbook); the U S. EPA Guidance for
Performing Preliminary Assessments Under CERCLA (P9345 0-01A, September 1991); and
Guidance for Performing Site Inspections Under CERCI.A (EPA/540-R-92-021, September 1992).

This Technical Report is divided into five sections. This section (Section 1.0) discusses the
purpose and scope of the PA/SI, as well as providing background information (e.g., soils,
geology, etc.) about Richards-Gebaur AFB and the Fire Valve Area. Section 2.0 presents the
field activities and laboratory analyses. Section 3.0 discusses potential migration pathways for
contaminants including potential targets. Section 4.0 contains the risk evaluation, identifies
potential applicable, relevant and appropriate requirements (ARARs), and presents a conceptual
site model. The summary and conclusions are provided in Section 5.0.

29 September 1995 PA/SI Fire Valve Area
Page | Fnal-Technical Report
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1.1 Purpose and Scope of the PA/SI

On 08 July 1993, Tetra Tech, Inc., was tasked by the Air Force Center for Environmental
Excellence (AFCEE/ESR) under Contract No. F33615-90-D-4006, Delivery Order 0008, to
perform a PA/SI of the Fire Valve Area, IRP Site SS009 on Richards-Gebaur AFB. The
Staternent of Work for this project is provided in Appendix B. This Technical Report describes
the activities conducted as part of the PA/SI for the Fire Valve Area.

The purpose of the PA/SI was to ascertain the source of the petroleum contamination detected in
the Fire Valve Area, determine whether contamination remained in the Fire Valve Area, and
identify potential threats to human health and the environment in relation to this site.

The scope of the field investigation included determining whether the source was localized or
extended beyond the Fire Valve Area. A Iocalized source would have been the result of a spill
possibly associated with past operations at Building 603, or leaking underground storage tanks,
if present in the area. If the source extended beyond the Fire Valve Area and remained in the
utility trenches, then the contamination could be associated with underground pipelines containing
jet fuel. Utility maps of Richards-Gebaur AFB indicate that an abandoned jet fuel pipeline
appeared to intersect underground utility lines (i.e., gas, water, etc.) northwest of the site,
creating a potential conduit for the jet fuel to migrate. A Hydrant Piping Study Phase I was
conducted in 1993 that showed a significant leak in the jet fuel line behind Building 942 (Burns &
McDonnell, December 1993).

In order to determine whether the spill was localized or extended beyond the Fire Valve Area, the
field investigation required drilling soil borings and collecting soil samples in the immediate area
of the site, and then directing the field sampling effort to follow the utility conduits. Soil samples
were analyzed by a portable GC to assess volatile organic compound contamination. A percentage
of these soil samples (Appendix E) were then submitted for laboratory analyses to determine
concentrations of compounds (volatile organic compounds, semi-volatile organic compounds, and
total petroleum hydrocarbons).

In addition, the potential for groundwater contamination was assessed. If it had appeared that
contamination was not present, then a groundwater monitoring well was to be installed and
sampled. The purpose of the well would be to confirm that the groundwater was not contaminated
by this site. However, hydrocarbons were detected in the soils indicating the potential for
groundwater contamination. Several monitoring wells would be necessary to properly investigate
the groundwater system underlying the site, which was beyond the scope of the PA/SI; therefore,
a monitoring well was not installed, Further investigations are recommended to evaluate the
groundwater in the Fire Valve Area.

Potential groundwater, surface water, and direct contact pathways were investigated to determine
whether there are receptors (human and ecological) within the affected area. If no permanent or
transient receptors exist for a site or its affected area, no further action is appropriate. Potential
receptors (present and future) that may come into contact with the contamination have been
identified and are presented in Section 4.0.

29 Seprember 1995 PA/SI Fire Valve Area
Page 4 Final-Technical Report
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1.2 Description of the U.S. Air Force IRP

The objective of the U.S. Air Force IRP is to assess past hazardous waste disposal and spill sites
at U.S. Air Force installations, and to develop remedial actions consistent with the National Qil
and Hazardous Substances Pollution Contingency Plan (NCP) for those sites posing a threat to
human health and welfare or the environment. Over the years, IRP requirements have been
developed so that the Department of Defense (DOD) complies with all Federal laws such as the
Resource Conservation and Recovery Act (RCRA); National Contingency Plan (NCP); Federal
Facilities Compliance Act; and Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act
(SARA).

1.3 Background Information

Richards-Gebaur AFB is a closed Air Force Base operated by the Air Force Base Conversion
Agency, and is located in west-central Missouri, approximately 18 miles south of downtown
Kansas City and 2.6 miles from the Kansas State line. The Base is bounded by the City of Belton
on the east and south, and is surrounded by Kansas City to the north and west. The Base is
divided by the Jackson and Cass County line, which is located through the middle of the Base,
along an east-west line. Richards-Gebaur AFB is not on the National Priorities List (NPL) and
has not entered into a Federal Facility Agreement (FFA).

In 1941, the land occupied by Richards-Gebaur AFB was acquired by Kansas City for use as an
auxiliary airport (Grandview Airport). In 1952, the Aerospace Defense Command leased the
airport from the City for air defense operations, and in 1953 the property (approximately 2,400
acres) was formally conveyed to the U.S. Government for establishment of an Air Force Base.
The C-46 airlift aircraft were the original Air Force reserve aircraft stationed at the Base.
Conversion to C-119 and C-124 aircraft occurred in 1957 and 1961, respectively. In 1957, the
Base was named Richards-Gebaur AFB.

Until 1970, the Air Defense Command (ADC) had the primary mjssion on Base. In 1970, the Air
Force Communications Service (AFCS) relocated its headquarters from Scott AFB, Illinois to
Richards-Gebaur AFB, and assumed command. In 1971, the C-124 reciprocating engine aircraft
were replaced by C-130 aircraft. This conversion reduced industrial waste quantities produced
at the Base (e.g., approximately half as much waste oil was generated with the C-130s). The
AFCS moved back to Scott AFB in 1977, and Richards-Gebaur AFB came under the Military
Airlift Command.

The number of active duty military and civilians at Richards-Gebaur AFB was reduced from a
maximum of about 5,000 personnel during the active years of the Base to less than 500 full-time
personnel. By September 1979, the majority of the operating support functions were transferred
to Talley Services, Inc., a civilian contractor. The Air Force Reserve (AFRES) assumed
operational control in October 1980. In 1982, Base mission changes resulted in the conversion
to A-10 fighter aircraft from the C-130s, causing a substantial decrease in the quantities of waste
oils, fuels, and solvents generated. The AFRES 442nd Fighter Wing had the most recent prumary

Y
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mission on Base, though the A-10 Thunderbolt II Aircraft Wing was transferred to Whiteman
AFB in June 1994,

The majority of the Base facilities (runways and taxiways) and properties were transferred to the
Government Services Administration (GSA) in 1981, and an interim lease and joint use of the
airport with Kansas City became effective. The excessed parcels were subsequently transferred
by GSA for public and other military uses to the cities of Kansas City and Belton, Missouri, and
the Department of the Navy and the Department of the Army. Base property at the present time
comprises 848.34 acres as follows: 427.77 acres in fee (including 244.12 acres of Richards-
Gebaur AFB proper, and 183.65 acres for the Belton Training Annex); and 420.57 acres in
easements.

1.4 Topography and Surface Drainage

The topography of Richards-Gebaur AFB is gently rolling with an average elevation of
approximately 1,000 feet above mean sea level. The regional terrain is characterized by a nearly
level plain that has been incised by tributaries of the Missouri River, resulting in rolling hills with
relative relief ranging from 50 feet to 150 feet. The Base is situated on the south-central portion
of a broad plateau known as the Blue Ridge, with the Blue River to the west and the Little Blue
River to the east. The Blue River basin and the Little Blue River basin provide drainage for the
area. Both rivers flow to the northeast into the Missouri River, located approximately 20 miles
north of the Base. All Base drainage is located within the Little Blue River drainage basin.
Within this drainage basin, Base storm water flow is generally toward Scope Creek, which flows
from south to northeast through the Base, as shown on Figure 1.4-1.

1.5 Geology/Hydrogeology

Geology
Richards-Gebaur AFB is located within the Osage Plains region of the Central Lowland

physiographic province. The region is characterized by low relief, wide, maturely dissected
uplands, and relatively steep valley slopes. Within Jackson and Cass counties, sedimentary rocks
of Pennsylvanian age (Kansas City Group) comprise the uppermost geologic units and reach a
thickness of about 500 to 900 feet. In general, the rock strata dip toward the northwest at about
10 feet per mile. The regional dip may be modified locally by low anticlines, synclines, and
domes. Richards-Gebaur AFB is located on the King anticline, a structural rise favorable for oil
and gas production and the oldest gas producing area in Cass County; however, gas production
ended in 1938 (CH2M Hill, 1983).

The geology of the Base is characterized by very thin loess deposits over residual soils derived
from the in-place weathering of the underlying limestones and shales. Rock outcrops are found
along Scope Creek. Exposed rocks include the Wyandotte Formation (Argentine Limestone
Member), the Lane Formation, the Iola Formation (Raytown Limestone Member), and the
Chanute Formation. The generalized geologic section for Richards-Gebaur AFB is shown on
Table 1.5-1.

29 Seprember 1995 PA/SI Fire Valve Area
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Table 1.5-1
Generalized Geologic Section at Richards-Gebaur AFB
System Group Formation Thickness Member
(App. Ft) (Identified for Exposed
Quaternary Alluvium - -
Loess
Pennsylvaman | Douglas Stranger - Tonganoxie ?
Lansing Stanton 20 Stoner Limestone
5 Eudora Shale
8 Captain Creek Limestone
Vilas 20
Plattsburg 15 Spring Hill Limestone
1 Hickory Creek Shale
4 Merriam Limestone
Kansas City | Bonner Springs 20-25
Wyandotte 35-40 Farley Limestone
1h-2 Island Creek Shale
35-50 Argentine Limestone
-3 Quindaro Shale
3 Frisbie Limestone
Lane 20-60
lola 7-12 Raytown Limestone
Y Muncie Creek Shale
0-2 Paola Limestone
Chanute 15-33 Cottage Grove Sandstone
Drum 2 14-10 Corbin City 7
Cement City
Cherryville 12-45 Quivira (Belton Sandstone)
5-22 Westerville
0-25 Wea
3/4-2 % Block
3-8 Fontana
Denmus 25-35 Winterset
3-5 Stark-Canwille
Galesburg 1-4
Swope 30
Ladore 1-4
Hertha 22
Pleasanton 90-150
Marmaton 125-175
Cherokee 250-350
Mississippran Osagean 170-240
Chouteau 100
Devoman 75-95
QOrdovician 500-600
Cambrian 400-500
Precambrian -

Reference. Geology of the Belton Quadrangle, Gentile, MDNR, RI 69.
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The Argentine Limestone Member of the Wyandotte Formation is the predominant rock unit and
caps most of the upland areas. The unit consists of a highly weathered limestone that reaches a
maximum thickness of about 50 feet. Weathering has produced enlarged, clay-filled, vertical joints
and layers of soft clay along horizontal bedding planes Groundwater moves through these joints
and planes where conditions permit. The Lane Formation underlies the Wyandotte Formation and
is described as a grey micaceous shale of generally low permeability with several feet of cross-
bedded sandstone near the top of the Formation. The thickness of the Lane Formation ranges
from 20 to 60 feet and outcrops on the Base range from 35 to 45 feet. The Raytown Limestone
Member of the Iola Formation is a thin limestone unit about 10 feet thick that outcrops along the
banks of Scope Creek. The Chanute Formation, comprised primarily of shale with interbedded
limestone stringers, underlies the Raytown Limestone Member. The Chanute Formation is not
exposed at the Base but is covered by alluvial soils along Scope Creek. Rock units underlying
these formations consist of sedimentary rocks overlying a Precambrian basement rock of granite
at depths greater than 2,500 feet (Gentile, 1984 and CH2M Hill, 1983).

The bedrock underlying the Fire Valve Area was not cored during the PA/SI; drilling advanced
to bedrock/auger refusal at a depth of 14 feet below ground surface (bgs) with weathered
limestone fragments recovered in the sampler at 14 feet bgs. The soil borings for the PA/SI (Bl
through B4) describe a greenish-gray clay grading to a tan clay at approximately 8 to 10 feet. The
tan clay from 10 to 14 feet bgs was described as having a platy weathered bedrock texture with
limestone fragments at its base. Utilizing the Geologic Map (Figure 1.5-1) to determine rock
units from the mapped outcrops, the Raytown Limestone Member appears to be the bedrock unit
underlying the Fire Valve Area. A geologic cross section has been prepared from the soil borings
drilled during the PA/SI; however, the cross section only shows the soils encountered, as bedrock
was not cored. The plan location of the cross section 1s shown on Figure 1.5-2 and the cross
section is shown on Figure 1.5-3. The soils are discussed in more detail in Section 1.6.

Hydrogeology
Regionally, Richards-Gebaur AFB is located within the Osage-Salt Plains groundwater area of the

Central Nonglaciated Plains groundwater region. The Osage-Salt Plains area is characterized by
Pennsylvanian and Mississippian sandstone and limestone aquifers that yield water from shallow
wells at low rates; wells deeper than 400 feet yield non-potable, mineralized water. Total
dissolved solids exceed 1,000 ppm in aquifers capable of yielding adequate water volumes to
municipalities or industries. In southwest Jackson County and northwest Cass County, the total
dissolved solids may exceed 40,000 ppm.

The shallow groundwater aquifers present in the uppermost limestone formations of Pennsylvanian
age have been used in some areas of Jackson and Cass Counties for domestic use, but yields are
very low (1 to 3 gpm), quantities are seasonal, and the water quality is highly mineralized (CH2M
Hill, 1983). There are no water supply wells at Richards-Gebaur AFB. Recharge occurs in
outcrop areas and by percolation through overlying strata where joints, fractures, or faults are
present. Release of groundwater in storage from the shales is slow, limiting the usefulness of the
limestones as water supply aquifers. Groundwater discharge from the shallow limestones and
shales occurs in outcrop areas along the Missouri River and its tributaries, including Scope Creek.

29 September 1995 PA/SI Fire Vaive Area
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The depth to groundwater across the Base:is generally shallow (several feet to approximately 30
feet) and varies over short distances. A seasonal variation in groundwater elevation is observed
(seasonal high depth to water of approximately two to four feet below ground surface), as well
as a variation with the topography, with groundwater being deeper in areas of higher topography.
Normally, seasonally high water table elevations are observed in the spring and fall, with low
water table conditions occurring in the summer and winter Lower water table elevations are seen
in the summer due to the occurrence of intermittent rainfall events and evapotranspiration; this
results in little groundwater recharge. Groundwater levels will continue to decline until the fall
when precipitation and groundwater recharge occurs. Groundwater was not encountered (e.g.,
saturated soils) during the drilling and sampling of the soil borings during the PA/SI; however,
water was observed 2.6 feet below ground surface in one of the borings (FSB16) after the
borehole was left open overnight, prior to grouting.

The general direction of groundwater flow across the Base in the shallow limestone and shale units
is towards Scope Creek. The major discharge area available to the upper limestones and shales
is Scope Creek through seeps and possibly springs along upland drainages .

1.6 Soils

According to the Soil Survey of Jackson County (SCS, 1984), the soils at the Fire Valve Area
belong to the Macksburg-Urban series, which is defined as being gently sloping, poorly drained
-silt and silt clay loams, covered in places by urban features and is typically 2 to 15 feet thick
(Figure 1.6-1). Permeability is moderate and surface runoff is medium. Organic matter content
is moderate.

The soils in the immediate area of the Fire Valve Area were dark, mottled, greenish-grey to
greenish-brown, dense, plastic clays overlying a mottled tan to tannish-grey, dense, plastic clay
at a depth of approximately 10 feet. The base of the tan clay contained up to one-inch fragments
of angular to subangular chert and limestone, with auger refusal at 14 feet. The soils to the
northwest of the intersection of Corkill and Westover roads (FSB-11 through FSB-15, Appendix
C) are comprised of reddish-brown to dark brown clay overlying the tan clay at a depth of
approximately five feet. To the southeast of the Fire Valve Area (FSB-18, Appendix C), the tan
clay was encountered just beneath the surface soil and gravel. Figure 1.5-3 shows the geologic
cross section of the soils observed in the Fire Valve Area; the base of the clay 1s estimated.

1.7 Climate

The following climate information was also obtained from the Soil Survey of Jackson County
(SCS, 1984). The consistent pattern of climate in Jackson County, MO and for Richards-Gebaur
AFB is one of cold winters and long, hot summers. Heavy rains occur mainly in spring and early
summer. In winter, the average temperature 1s 33 degrees F, and the daily minimum temperature
is 24 degrees. In summer, the average temperature is 78 degrees, and the average daily maximum
temperature is 88 degrees. The total annuai precipitation is 35.75 inches, of which 70 percent
falls in April through October. Peak precipitation occurs in the spring and fall, whereas summer
rainfall events are intermittent. The average seasonal snowfall is 22 inches. The average relative

29 September 1995 PA/SI Fire Valve Area
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Figure 1.6-1
Soils Map, Richards-Gebaur Air Force Base, Missouri
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humidity in mid-afternoon is about 60 percent; humidity 1s higher at night, and the average at
dawn is about 80 percent. Prevailing winds are from the south.

1.8 Contaminant Sources and Contamination

As stated previously, petroleum product was discovered in the Fire Valve Area during an
excavation to repair an underground water main valve. Approximately 10 cubic yards of
contaminated soil were removed from the area. The depth of the excavation was approximately
five feet below ground surface. The soil was tested for BTEX and TPH (Appendix M), and the
results of the analyses showed contamination exceeding the State of Missouri's cleanup goals for
sites requiring corrective action (listed in the Missouri Site Characterization Document, February
1991) for xylene and TPH, as shown on Table 1.8-1. The source of the petroleum product was
investigated as part of this PA/SI.

Table 1.8-1
Results of March 1992 Soil Analyses from Fire Valve Area
Richards-Gebaur AFB, MO

Compound Concentration Missouri Cleanup
(mg/kg) Level® (mg/kg)
Benzene <0.01 1
Toluene 2 5
Xylene 28 10
Toluene 4 10
PAHs 24,870 200

Source: Kansas City Testing Laboratory (Appendix M)
Reference: Missouri Site Characterization Guidance Document, February 1991,

29 September 1995 PA/ST Fire Valve Area
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2.0 PRELIMINARY ASSESSMENT/SITE INSPECTION

This section describes the tasks that were conducted according to the requirements for conducting
a PA/SI in the following U.S. EPA guidance documents: Guidance for Performing Preliminary
Assessments Under CERCLA (P9345.0-01A, September 1991); and Guidance for Performing Site
Inspections Under CERCI A (EPA/540-R-92-021, September 1992). The field program followed

the activities outlined in the Preliminary Assessment/Site Investigation Work Plan for the IRP Site
SS0Q09 (Tetra Tech, November 1993).

2.1 Field Activities

As stated previously, the objective of the field sampling effort was to collect data in order to
determine the source of contamination and whether contaminated soils remained in the Fire Valve
Area. The borings were placed so that the following information could be obtained: the identity
of the hazardous substances present, determination of whether hazardous substances are being
released to the environment, and whether hazardous substances are impacting specific targets.

Base personnel were consulted prior to the commencement of drilling activities to minimize the
disruption of Base activities, to properly position borings with respect to site locations, and to
avoid penetrating underground utilities. Permits were obtained from Richards-Gebaur AFB prior
to drilling activities, as required.

Layne-Western was subcontracted for the drilling and sampling of soil borings. Chemical
analyses of soil samples were performed by PACE, Inc. During the course of the drilling
activities, a chain-link fence was taken down to facilitate access, and RPS Enterprises was
contracted to re-attach the fence to the existing poles. No other subcontractors were utilized
during this investigation. Tetra Tech notified the Contracting Officer's Representative (COR) and
the Richards-Gebaur AFB Point of Contact (POC) regarding the fencing contractor.

2.1.1 Soil Boring Program and Chronology of Field Activities

Soil borings were drilled and sampled to further characterize the site geology/hydrogeology and
determine the presence of contamination; the locations are shown on Figure 2 1.1-1. The
information obtained during the drilling of the borings included determuning stratigraphic units
and sample depths. A phased approach was utilized in this field effort. Imtially, a total of four
soil borings were drilled and continuously sampled to a depth of approximately 14 feet, where
auger refusal due to bedrock was encountered. These borings (FVB-1 through FVB-4) were
located to the southeast, north, and northwest of the asphalt patch where contamination had
previously been found at the Fire Valve Area. Due to the presence of steam lines to the
southwest, a borehole was not placed in that direction; the fourth boring was placed along the
water line to the northwest of the Fire Valve Area instead. These borings were drilled to
determine whether contamination exists outside the previous excavation. As contamination was
only observed in one of the four soil borings (FVB-3), which was located adjacent to the water
line and to the northwest of the Fire Valve Area, field screening borings (a total of 18) were then
drilled and sampled to determine if the source of contamination was outside the Fire Valve Area.

29 Seprember 1995 PA/SE Fire Vaive drea
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Figure 2.1.1-1
Location of Soil Borings
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Drilling continued to the northwest along the gas line to Building 942, and along the water line
to just north of the drainage ditch. The water line could not be investigated further due to the lack
of drill rig access to the area west of the overhead steam lines. The drilling program followed
those lines towards the abandoned petroleum, oil, and lubricants (POL) line located approximately
900 feet to the northwest of the Fire Valve Area. The field screening borings were placed as
close as possible to the gas and water lines to try to ensure that they would be within the utility
trench conduits. A magnetic locator (Schonstedt GA-52C) was used to verify the location of the
utility lines that had been previously marked by Richards-Gebaur personnel. At several locations,
the augers were either pushed aside (resulting in a slanted hole) by the line, or the hole had to be
moved over several inches due to the line being hit. Granular backfill was not observed during
the drilling of the field screening borings along these utility lines. The backfill material was a
greenish-gray, soft, plastic clay observed at depths of three to five feet.

A total of 15 field screening borings were drilled along the gas and water conduits towards the
POL line to determine if the line was a source; however, contamination was not detected or
observed beyond the water line adjacent to Building 605. Three additional field screening borings
(FSB-16 through 18) were then drilled to the southeast of the Fire Valve Area to determine the
extent of the contamination observed in the water line trench (Figure 2.1.1-1). Hydrocarbon
contamination was detected in one of these borings (FSB-17); however, contamination was not
detected in the last boring, FSB-18, which was approximately 200 feet southeast of the Fire Valve
Area and at the southeast corner of Building 605. The contamination appeared to be limited to
the water line trench, mainly associated with the northern portion of Building 605, and at
distances of approximately 100 feet to the northwest and 100 feet to the southeast of the Fire
Valve Area. Therefore, the drilling and sampling program stopped after completing FSB-18.

Investigation derived wastes (IDW) were temporarily containerized in a covered, rolloff box
located on site. Approximately three to five cubic yards of cuttings were generated. A composite
soil sample (comprised of eight aliquots) was collected from the rolloff box at the completion of
drilling activities and analyzed for waste characterization prior to offsite disposal. The results of
the waste analyses are provided in Appendix H, as well as the manifest and associated documents
indicating proper disposal of the IDW.

2.1.2 Topographic Survey Data

The locations of the soil borings and field screening boreholes were identified in the field using
a compass and surveyors tape from a maximum of four appropriate landmarks. The positions of
the borings have been recorded on Figure 2.1.1-1.

2.1.3 Soil Sampling and Measurement Methods

A tractor mounted drill rig was used to drill the 4 soil borings and 18 field screening borings.
The four soil borings were hollow-stem augered and continuously sampled using a 3-in diameter,
5-ft long split-barrel continuous sampler. Field screening borings were augered with 4-in solid-
flight augers to depths of 8 to 15 feet. Thus, the boring logs for the field screening borings are
based only on auger cuttings. The samples from these borings were collected from material on
the bottom of the bit when the augers were removed after reaching depths of three feet, five feet,

29 Seprember 1995 PA/SI Fire Valve Area
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eight feet, etc. After completion, the boreholes were grouted with a cement/bentonite grout. The
area of drilling activities was cleaned and reasonably restored to pre-investigative conditions.

2.1.3.1 Soil Screening and Sample Collection

Soils selected for screening with the portable GC and ultimately laboratory analyses were based
on the judgement of the project geologist. A number of factors affected the decision to screen a
particular soil stratum. Each five-foot soil core was screened using the Photo-iomization detector
(PID) immediately after the continuous sampler was opened. For the field screening borings, the
PID was used immediately after the auger was removed from the borehole. The PID screening
guided the sampler in deciding which portion of the soil core to collect for samples. The readings
obtained with the PID were recorded on the boring log (Appendix C). Other factors include the
lithologic character of the soils, abnormal staining or coloration of soils, and soil structure.
Several intervals within a five-fi sample core were also collected to help determine how
contamination is spread vertically.

Since there was the potential that any sample collected for screening with the portable GC would
be sent to the analytical laboratory, two sample containers were filled for each sample One jar
was for TPH purgeables and volatile organic analyses, and another jar for TPH extractables and
semi-volatile organic compound analyses.

The standard approach used to prepare soil samples for analyses with the Photovac 10S + involved
placing 20 m!{ of distilled water into a 40 m{ vial that contained 10 grams of soil. The 10 gram
sample was collected from the TPH/semi-volatile sample jar. The vial containing the soil and
water was shaken vigorously to speed up the full dispersion of silts and clays in the soil. After
the solution and soil sample had an opportunity to equilibrate, a sample of the atmosphere over
the soil slurry was withdrawn and injected into the GC for analysis. The GC results were
recorded on a log sheet and are provided in Appendix E. The chromatogram of each analysis was
stored on disk. Once the samples were screened with the field GC and samples were selected for
analyses by the analytical laboratory, the remaining excess samples were containerized with the
cuttings from the soil borings.

2.1.4 Record Keeping

As stated previously, soil boring logs were generated for each boring drilled and contain the
information as outlined in the PA/SI Work Plan (Tetra Tech, 1993). The PID readings are also
provided on the boring logs (Appendix C). All the soils collected during the field sampling
program were recorded in the field logbook by the sampling personnel at the time of collection
The field notes also contain information specific to all field activities and are provided in
Appendix D. Information concerning the Quality Assurance/Quality Control (QA/QC) for sample
management is provided in Section 2.1.7.

2.1.5 Project Management

Ms. Wilhelmina I. Butcher was the Contract Officer's Representative (COR) for this work effort
at Richards-Gebaur AFB through April 1995, Mr. Fred Waterman is currently the COR. Ms.
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Butcher and Mr. Waterman are located at Brooks AFB in San Antonio, TX. Mr. Mark Esch 1s
the Point of Contact (POC) at Richards-Gebaur AFB. Mr. Esch is with the Air Force Base
Conversion Agency at Richards-Gebaur AFB.

The Tetra Tech, Inc. Project Manager, Mr. Russell B. Krohn, was responsible for ensuring that
sample collection activities are performed in a manner to satisfactorily meet the data quality
objectives of the project; for ensuring that adequate quality control provisions are incorporated
into the project to ascertain that data obtained will be of known quality; and for the formal review
and approval of site-specific sampling procedures and analytical requirements contained in the
Work Plan and QAPP. Throughout the project, the Project Manager or Task Manager maintained
contact with the COR concerning project activities.

The Tetra Tech, Inc. Task Manager, Ms. Julie WestHoff, directed site sampling activities As
Task Manager, she was responsible for ensuring that site activities and sampling activities were
performed according to the procedures outlined in the PA/SI Work Plan for IRP Site SS009 (Tetra
Tech, November 1993). The Project Hydrogeologist, Mr. Randy Overton, provided technical
support to the Task Manager during different phases of the investigation. The Health and Safety
Officer, Ms. Pam McKee, was responsible for ensuring that all health and safety issues were
addressed as outlined in the Tetra Tech site-specific Health and Safety Plan.

The Field Activities Team adhered to all appropriate sample acquisition, handling, analyses, and
documentation procedures outlined in the Quality Assurance Project Plan (QAPP) and the Work
Plan. Specifically, field personnel were responsible for the completion of all sample handling and
documentation forms, including sample identification labels, chain-of-custody seals, etc. A field
Quality Assurance audit was conducted on field activities and the report is provided in Appendix
K. Qualifications of Tetra Tech personnel involved in this effort are provided in Appendix I.

2.1.6 Quality Assurance/Quality Control of Field Activities

Detailed information on QA/QC procedures implemented during the this investigation may be
found in the QAPP located in Section C of Tetra Tech's PA/SI Work Plan for Site $S009
(November 1993). Information regarding equipment operation, calibration, and/or decontamina-
tion may also be found in the QAPP,

Field quality control samples, including trip blanks, equipment rinsate blanks, and replicates were
collected or utilized during the PA/SIL.

Trip Blanks

A trip blank is a set of two, 40 m¢ sample vials filled at the laboratory with Type I reagent-grade
water. A trip blank was transported to the site, handled as a regular sample, and returned to the
laboratory for analysis of VOCs. A trip blank was shipped with each cooler of soil or water
samples for analyses of VOCs, purgeable and extractable TPH, and semi-VOCs Thus, the trip
blank was shipment-specific rather than site-specific.
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Equipment Rinsate Blanks

One equipment rinsate blank was collected during the drilling of soil borings at this site. The
equipment blank was prepared by pouring ASTM Type I reagent-grade water through a
decontaminated continuous sampler into the collection container.

Replicate Samples

A field replicate is a single soil sample that is divided into two equal parts for the purpose of
analysis. One replicate soil sample was collected from this site. The replicate of the sample that
was selected for analysis was given a fictitious boring number and sampling depth and sent to the
laboratory for analysis.

Sample Containers and Preservation

Preservation of samples is required to retain integrity. The most common preservation techniques
include pH adjustment and temperature control. Field personnel collecting environmental samples
during the PA/SI used U.S. EPA-recommended containers and preservation techniques for the
parameters of concern. Precleaned sample containers were provided by PACE, Inc.

Sample Identification

Each sample was identified by a unique field sample identification number indicating the site
name, boring number, and depth at which the sample was collected. The sample identification
for each sample was recorded on the Boring Log Form and noted in the Sample Coordinator's
field logbook at the time the sample was collected. All samples were also recorded on the GC
Log Form. Only those samples selected for analyses by PACE, Inc. were included on the Chain-
of-Custody Records.

Data obtained from the portable GC were not made available to the analytical laboratory to
prevent possible bias. Replicate samples were labeled with a fictitious boring number, sample
depth, and collection time.

Sample Shipment and Custody

As samples were collected, they were immediately placed in coolers containing ice and maintained
at 4° C prior to and during shipment to the laboratory. Field personnel collecting the samples
were responsible for the custody of those samples until they were transferred to the GC operator,
who maintained custody until those samples selected for laboratory analyses were packed and
transferred to the courier. A Chain-of-Custody form was prepared only for those samples shipped
to PACE, Inc. for analyses. Copies of the Chain-of-Custody forms are provided in Appendix F.

2.2 Laboratory Analyses

Laboratory analyses was conducted by PACE, Inc. of Lenexa, KS. Soil samples were analyzed
for VOCs by U.S. EPA Method 5030/8240; purgeable TPH by U.S. EPA Method 5030/8015-
Modified; extractable TPH by U.S. EPA Method 3510/8015-Modified; and semi-VOCs by U.S.
EPA Method 3550/8270. The laboratory analytical data package is provided in Appendix G.
Table 2.2-1 provides a summary of the analytical methods, and the number of soil samples and
QA/QC samples analyzed during the investigation of the Fire Valve Area.
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Table 2.2-1
Summary of Analytical Methods and Soil Samples Analyzed
Parameter Analytical Re port | Number Trip Equipment | Replicate Total
Method ing of Blanks Blanks Samples | Analyses
Unit Analyses
VOCs SW 5030/ meg/kg 17 4 1 1 23
SW8240

Semi- SW 3550/ mg/kg 17 NA 1 1 19
VOCs SW 8270
Purgeable SW 5030/SW mg/kg 17 NA 1 1 19
TPH 8015 Modified
Extractable | SW 3550/SW mg/kg 17 NA 1 1 19
TPH 8015Modified

Totais 68 4 4 4 80

Note: Reporting Unit for trip blanks and equipment blanks are ng/¢ for all analyses
NA: Not Applicable

An Analytical Data Informal Technical Information Report (ITTR) for IRP Site SS009 (Tetra Tech,

1994) has been prepared for this site and presents an evaluation and summarization of the
analytical data and appropriate validation criteria. The validation criteria include holding times,
method blanks, field blanks, matrix spike/matrix spike duplicates, surrogate recovery, laboratory
control sample recovery, and temperature blanks. The following section (2.3-Data Evaluation)
summarizes the information provided in the Analytical Data ITIR for the Fire Valve Area
regarding data evaluation and validation. Tables 2.2-2 and 2.2-3 present the analytical results of
the field sampling effort, and the data are qualified according to criteria described in Section 2.3

23 Data Evaluation

In order to assess the quality and useability of the data generated at this site, laboratory and field
quality control activities were evaluated. The QC criteria included holding time adherences,
method blank results, matrix spike/matrix spike duplicate recoveries, surrogate recoveries,
laboratory control sample recoveries, temperature blanks, and laboratory field replicate samples.

Holding Times

The U.S. Environmental Protection Agency recommended holding times provide a means to
ascertain the validity of results based on the length of time between sample collection and
extraction/analyses If holding times are exceeded, the sample results may be qualified. All the
data were within acceptable limits for holding times.

Method Blanks
The laboratory uses an artificial, analyte-free matrix sample to monitor the analytical batch for
interferences and contamination from glassware, reagents, and other potential laboratory-generated
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contaminants. Results of laboratory and field blank analyses are reviewed for the presence of
contaminants. If contaminants are noted in the blank, the associated environmental samples may
be qualified. All method blanks met QC criteria with the exception of those environmental samples
that have been qualified for method blank contamination with the letter "B" in Table 2.2-3.
Contaminants detected in the associated environmental samples at concentrations greater than the
method detection limit but less than ten times the method blank concentration were qualified.

Field Blanks
Field blanks include trip blanks and equipment blanks as described in Section 2.1.7 of this report.
The field blanks met QC criteria.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) quality control samples are used in each analytical
batch at a frequency of five percent or with each different sample matrix, whichever is more
frequent. The matrix spiking solutions for organics are prepared from neat materials, or from
sources independent of the calibration standards. Inorganic matrix spikes are prepared for the
analytes of interest at an appropriate concentration as specified in SW-846. The MS/MSD data
are reviewed for consistency and compliance with specified control limits. In instances where
MS/MSD results exceed control limits, laboratory control sample results and non-conformance
reports are reviewed by the data validation staff to assess the possible reasons and determine
whether results must be qualified. All calculated MS/MSD recoveries and relative percent
difference (RPD) values either met QC criteria or were within acceptance limits, and the
associated data were deemed acceptable.

Surrogate Recoveries

For gas chromatograph and gas chromatography/mass spectroscopy (GC/MS) analyses, the
analytical process includes the addition, subsequent detection, and recovery calculations of
surrogate spiking compounds. Surrogate compounds are added to every sample at the beginning
of the sample preparation, and the surrogate recovery is used to monitor matrix effects and sample
preparation. Method-specific surrogates are used in both matrix and reagent QC samples to
establish the possibility of matrix interference. Calculated surrogate recoveries met QC criteria.

Laboratory Control Sample

Laboratory control samples consist of blank reagent water spiked with a known amount of analyte.
The spiking analyte is from a different source than that used to establish the calibration standards.
Laboratory control samples are reviewed for consistency and compliance with specified control
limits. If results exceed control limits, laboratory non-conformance reports are reviewed by the
data validation staff to assess the possible reasons and determine if sample results must be
qualified. Calculated laboratory control sample (LCS) recoveries met QC criteria.

Temperature Blanks

A temperature blank accompanies each sample shipment cooler to monitor temperatures at which
samples are received at the laboratory. Temperature blanks from coolers containing samples for
volatile organic analysis (EPA Method 8240) are reviewed. If a blank exceeds control limits or
no blank was included, sample results may be deemed as qualified data.
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Environmental samples collected at Richards-Gebaur AFB were shipped to the laboratory the same
day as collection. To maintain appropriate shipping temperatures, all samples are chilled in the
field and held overnight in a refrigerator at 4°C + 2°C. All samples are packaged and shipped
according to an established protocol. Occasionally, the samples arrive at the laboratory above or
below the recommended shipping temperature. Unless the temperature discrepancies are large
(above 10°C or frozen samples), these minor deviations from the recommended shipping
temperatures are not considered detrimental to sample quality. Temperature blanks met
recommended shipping temperature criteria of 4°C + 2°C.

Laboratory Field Replicate Samples

Replicate soil samples provide a measure of possible sampling and analysis variability. The
replicate samples are prepared by cutting the soil sample in half, with one half submitted as the
actual sample and the other half submitted with a fictitious sample number so that laboratory
personnel are unable to distinguish the replicate from the normal field samples.

Ten percent of soil samples were replicated. The replicate soil sample for FVB3-3 was FVBS5-3.
The replicate sample and the RPD between the samples met QC criteria with the exception of the
RPD values for total petroleum hydrocarbons and ethylbenzene, which exceeded the acceptance
limits.

24 Sampling and Analyses Results

As previously stated, 4 soil borings were drilled and continuously sampled to a depth of 14 feet,
and 18 field screening borings were augered and sampled to depths ranging from 8 to 15 feet at
this site. From these borings, a total of 70 soil samples were collected for possible laboratory
analyses. Based on field observations and the results of field screening by a portable GC
(Appendix E), 17 of these samples were submitted for the following laboratory analyses: volatile
organic compounds, semi-volatile organic compounds, and total petroleum hydrocarbons.

Detected concentrations of VOCs are provided on Table 2.2-2. Analytical results showed trace
amounts (less than 0.1 ppm) of VOCs in soil samples FV-B1-13, FV-B3-3, FV-FSB3-4.5, FV-
FSB8-2.5, FV-FSB17-2.5, FV-FSB17-4.5, and FV-FSB17-7.5. BTEX compounds (ethylbenzene
and total xylene only) were detected in soil samples FV-B3-3 (0.019 ppm), FV-FSB8-2.5 (0.104
ppm), and FV-FSB17-4.5 (0.55 ppm).

Concentrations of semi-volatile organic compounds detected in the soil samples are provided in
Table 2.2-3. Polynuclear aromatic hydrocarbons (non-carcinogenic) were detected in soil samples
FV-B3-3 (total PAHs at 1.1 ppm) and FV-FSB3-4.5 (total PAHs at 0.79 ppm). In addition, FV-
FSB3-4.5 showed trace amounts of 2,4-dinitrotoluene (0.34 ppm) and N-nitroso-diphenylamine
(0.61 ppm).

TPH concentrations are also provided in Table 2.2-3.  All the soil samples analyzed for TPH
(purgeables) were not detected above the permissible quantitation limit with the exception of FV-
B5-3, which is the replicate for FV-B3-3 TPH (extractables) were detected in the following soil
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samples: FV-B3-3 (62 ppm), FV-FSB1-7.5 (35 ppm), FV-FSB3-4.5 (370 ppm), FV-FSB-3-7.5
(9 ppm), and FV-FSB17-2.5 (18 ppm).

2.5 Contaminants and Trend Analyses

Based on the results of the analyses discussed above, the major contaminants of concern for the
Fire Valve Area are the TPH extractable compounds. The TPH extractables generally indicate
fuel contamination, such as diesel or kerosene. TPH purgeables are usually indicative of gasoline
components and were not detected in any of the samples analyzed; however, complete recovery
of VOCs can vary with soil types, and adsorption to clayey soils may limit the extraction
efficiency of the analyses.

The TPH extractables detected during this investigation were located in the water line trench, near
Building 605 (Figure 2.5-1). The soil borings located to the southeast (FV-B1) and north (FV-B2)
of the original Fire Valve Area excavation did not show any hydrocarbon contamination. Soil
borings placed within the water line trench and north of the original excavation indicated
hydrocarbon contamination (FV-B3, FSB-1, and FSB-3). The contamination does not appear to
be continuous within the water line trench, as samples collected from FSB-2 and FVB-4 did not
show or detect hydrocarbon contamination during field efforts or laboratory analyses.
Ethylbenzene and xylene were detected at trace concentrations in FSB-8 at a depth of 2.5 feet; this
boring is north of the excavation and within the water line trench. Hydrocarbon contamination was
also observed and detected in FSB17, which was located south of the excavation and within the
water line trench. It is possible that the contamination originated from a spill and migrated
towards the southeast along the water line trench in a sinuous pattern. However, the discontinu-
ous nature of the hydrocarbon contamination is probably related to different spill events in the
past.

TPH extractables in the soil borings and field screening borings were detected in sample intervals
ranging from three to five feet and seven to eight feet bgs as shown on Figure 2.5-2. Sample
intervals below 10 feet, as observed in FVB3-10, did not detect TPH. The field screening borings
did not extend beyond 8-ft depths 1n the area of Building 605, and the sample from FSB1 that was
collected from the 7.5 to 8 foot depth did indicate TPH extractables at 35 ppm.

2.6 Sources

As stated previously, possible sources for the petroleum contarmmunation were investigated. One
source involved a localized spill that may have occurred in the past when the building was
presumably used for motor pool operations. The other source was related to underground jet fuel
pipelines that may have leaked. Utility maps of Richards-Gebaur indicate that an abandoned jet
fuel pipeline appears to intersect underground utility lines (i e , gas and water), which would
create a potential conduit for the jet fuel to migrate. In addition, a Hydrant Piping Study Phase
I was conducted in 1993 that showed a significant leak in the abandoned jet fuel line behind
Building 942 (Burns & McDonnell, December 1993). According to the BRAC Coordinator, the
extent of contamnation from the fuel line was limited and the contamination did not migrate to
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suspected utility lines (Esch, September 1995). The cleanup of the jet fuel behind Building 942
was completed after the PA/SI field activities were conducted. The results of the PA/SI field
sampling program also showed that the abandoned POL line did not appear to be a source for the
contamination observed in the Fire Valve Area. The contamination appears to be limited in
extent, remaining within the water line trench and adjacent to Building 605. Therefore, the
source is probably related to past operations at Building 605 or the surrounding buildings.

The source for the trace amounts of ethylbenzene and xylene detected in FSB-8 is difficult to
identify but is probably not related to past operations at Building 605. The boring is located
approximately 200 feet to the northwest of Building 605 and adjacent to the road.

A File Review of Base documents was conducted to find historical information on Building 605.
The Record Drawings for Building 605 indicated that the building was constructed in 1953 as the
A.I.O. Storage and Shop (east portion), and Road and Ground Maintenance and Paint Shop (west
portion). In 1960, the I.E. Maintenance Shop addition was built on the northwest portion of the
site. According to the JRP Records Search (CH2M Hill, March 1983), from 1953 to present,
Building 605 has been utilized as a Carpenter Shop, Interior and Exterior Heat Shop, Paint Shop,
Plumbing Shop, Refrigeration Shop, Roads and Grounds Shop, Sanitation Shop, and Sheet Metal
Shop. According to Base personnel, the building was also used for Motor Pool operations;
however, the file review did not specifically list this operation.

According to the Basewide Environmental Survey Richards-Gebaur AFB (U.S. Air Force,
December 1993}, which documents the physical condition of the Air Force Base resulting from
the storage, use, and disposal of hazardous substances and petroleum products over the Base's
history, Building 605 was identified as a hazardous waste accumulation point, however, the
document states that hazardous waste was never stored there. The building is identified as the
Base Engineering Maintenance Shop in the Basewide Environmental Survey.

Buildings, USTs, and above-ground storage tanks (ASTs) adjacent to or close to Building 605
were also researched and are shown on Figure 2.6-1. To the west of Building 605 is Facility 923,
which was used to store equipment and oil drums (U.S. Air Force, December 1993). In 1988,
Phase II studies identified the site (IRP Site SS004) as a hazardous waste drum storage area.
Interim remedial activities have been implemented at this site due to the waste o1l that was stored
in this area from an unknown date until 1985. Remedial efforts included overpacking of leaking
drums, removal of stained soils, and scraping of the asphalt surface. Hazardous materials are no
longer stored in this area. Investigations did not indicate migration of waste oil beyond the
immediate area of the facility (O'Brien and Gere, October 1991).

There is no documentation of any USTs or oil water separators within 500 feet of the Fire Valve
Area (U.S. Air Force, December 1993). Four ASTs (adjacent to Building 614) were located 300
feet to the north of the Fire Valve Area (Figure 2.6-1) and have since been removed. The four
tanks ranged in capactty from 44 to 90 gallons; however, the years of operation for these tanks
is unknown. The tanks are reported to have contained either diesel fuel or motor gasoline.
Another AST Wwas located southwest of Building 605 and has been 1dentified as Building 921;
however, there was not a building associated with the AST. The years of operation for the AST
are also unknown. This tank contained diesel fuel with a capacity of 1,000 gallons and has also
been removed. The closest UST to the Fire Valve Area was located approximately 560 feet

29 September 1995 PA/SI Fire Vaive Area
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northeast of the area, adjacent to Building 620; however, this tank contained waste acid and was
removed in 1988. One other UST was identified approximately 675 feet to the north of the Fire
Valve Area, adjacent to Building 938; this UST contained gasoline before it was removed in 1985.
Therefore, based on the above literature search, the source of the hydrocarbon contamination at
the Fire Valve Area is probably related to a spill or past operations at Building 605 and does not
appear to be related to any surrounding USTs, ASTs, or the underground jet fuel pipeline.

29 September 1995 PA/SI Frre Valve Area
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30  MIGRATION PATHWAYS

A migration pathway is the route by which contaminants may be transported from an identified
source to potential human receptors. Chemical transport may occur in the environmental medum
contaminated by the initial source or in other media contaminated through intermedia chemical
migration. Chemicals vary in their capacity to migrate between environmental media. Knowledge
of the physical or chemical properties of contaminants aids in determining whether contaminants
are likely to be transported or released from the specific media in which they are detected and also
indicates the rate at which releases or transport may occur. Potential environmental migration
pathways include: '

. Transport of contaminants by groundwater
. Migration of contaminants
. Through the subsurface (unsaturated) soils to groundwater, with subsequent

groundwater transport

. Volatilization from soils or water with subsequent transport of vapors through the
atmosphere

. Entrainment of contaminated dust by the wind with subsequent transport through the
atmosphere

. Runoff of chemical solutes or contaminated sediments to surface waters

. Transport of contaminants by surface water flow.

Potential migration of contaminants detected in the Fire Valve Area is discussed in this section
of the report. The potential for receptor exposure to contaminants-is described in terms of the
properties of the detected contaminants and the four environmental media by which contaminants
may migrate: groundwater, surface water, soils, and air. The U.S. EPA Potential Hazardous
Waste Site Preliminary Assessment Form has been completed and provides site-specific
information on migration pathways; the form is provided in Appendix L.

3.1 Identification of Exposure Pathways
An exposure pathway describes the course that a chemical takes from a source to an exposed

individual. In order for an individual to be exposed to a chemical, four factors contributing to a
complete exposure pathway must be identified:

. A source of chemicals of potential concern
. An impacted medium (e.g., soil}
29 September 1995 PA/SI Fire Vaolve Area
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. An exposure or contact point with the impacted medium (e.g., soil contact while
working)
. An exposure route for chemical intake by a receptor (e.g., incidental soil ingestion).

The likelihood of these four factors contributing to potentially complete exposure pathways at the
Fire Valve Area are examined below.

As stated above, the primary source of contaminants at the Fire Valve Area is suspected of being
an undocumnented spill of petroleum products that occurred at some unknown time in the past.
Currently, contaminants have been detected in subsurface soils (three to eight feet deep) in a few
locations. Contamninated soils in a few, highly limited locations may, therefore, be acting as
secondary sources of contaminants that may impact human receptors. The following sections of
the report discuss the potential for human receptors to directly contact contaminated soil or be
exposed to contaminants that may migrate from the contaminated soils.

3.1.1 Soil Exposure Pathways

The PA evaluation of the soil exposure pathway considers the likelihood of exposure and targets.
Targets are based on populations located on or within 200 feet of the site, and those populations
within the surrounding area coming into contact with site contamination. For the Fire Valve
Area, contaminated soil was observed at depths ranging from three to eight feet below ground
surface. At this time, it appears that the only group of receptors likely to contact subsurface soils
in this area are the utility maintenance workers. Maintenance to the water line therefore may
result in contaminant exposure via:

. Incidental soil ingestion, and

. Dermal contact with soil.

These contaminant exposure pathways may, therefore, be complete. The typical Base worker is

not likely to contact subsurface soils near the Fire Valve Area. Soil exposure pathways are

considered incomplete for these workers.

3.1.2 Groundwater Exposure Pathways

As described above, low levels of several organic compounds have been detected in the soil in the

Fire Valve Area. Groundwater contarnination has not been investigated. However, there are

several factors that suggest contaminants in soil may impact groundwater,

. All of the detected soil contaminants (e.g., xylenes) are relatively soluble in water,
and rain infiltration/percolation through the soils could transport contaminants

through the unsaturated zone to the shallow aquifer

. The groundwater underlying the Fire Valve Area is relatively shallow, varying from
3 ft to 30 bgs.

29 Seprember 1995 PA/ST Fire Valve Area
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. Contamination has been found at depths similar to the upper bounds of the saturated
zone; contamination may actually be within the aquifer during certain times of the
year (e.g., spring and fall).

. Volatile compounds may migrate relatively rapidly in groundwater Soils in the Fire
Valve Area may retard transport because of the high clay content and moderate
organic content, although contaminants that reach the shallow, fractured limestones
may move more rapidly.

The extent of groundwater contamination may be limited, though, because of the localized nature
of the compounds detected in soils (i.e., there appears to be a relatively small mass of
contaminants available for release from soils).

According to the guidance, the depth to the aquifer can be used as an indicator of the likelihood
of a release to groundwater. The definition of depth to aquifer is the vertical distance between
the deepest point at which hazardous substances are suspected and the top of the shallowest aquifer
that supplies drinking water. Therefore, while a release to the groundwater system underlying
the Fire Valve Area is possible, the depth to the shallowest aquifer supplying drinking water
within a four-mile radius becomes the limiting factor.

Well search information was obtained for a four-mile radius from the Base from a previous site
investigation (O'Brien and Gere, October 1991). Wells identified in the search were not active
with the exception of one well, which was found to be used as a source of water for irrigation
purposes. The well was located approximately two miles south of the Fire Valve Area in the
northwest corner of Section 14, Township 46 North, Range 33 West. This well was reported to
be a 20-ft deep, 3 to 4-ft diameter, hand dug well used for irrigation of the owners' garden. The
water level was reported to be at approximately seven feet. This well is very unlikely to be
affected by any possible release from the Fire Valve Area as it is located across a drainage divide
located approximately 1.5 miles south of the Fire Valve Area. The groundwater south of this
divide should follow surface drainage and topography and flow southward to the Osage River.

The other wells within the area were most likely abandoned due to the easy availability of superior
quality water from the municipal water districts. The various municipalities in the area, as well
as the Base, obtain water from Kansas City, Missouri by a series of pipelines. Kansas City
obtains water from the Missouri River, which is located approximately 21 miles north of the site.
Prior to conversion to municipal water, private wells drew mineralized water from Pennsylvanian
shales, fractured limestones, and lenticular sandstones within the shales. Welil yields were
reported to range from 1 to 20 gallons per minute (gpm).

The shallow groundwater in the Fire Valve Area should generally follow the topography, and flow
eastward to Scope Creek. In the Scope Creek drainage, the groundwater may follow the creek
flow direction to the northeast. The regional flow direction is not known in the underlying
Pennsylvanian age, Kansas City Group bedrock.

The above factors indicate that contaminants released at the Fire Valve Area could contribute to
a complete (potentially limited) exposure pathway, if the groundwater is used as a drinking water

29 September 1995 PA/SI Fire Valve Area
Page 35 Fmal-Technical Report




110 49

source. In other words, contaminated groundwater can only pose a potential health hazard if it
is used for potable purposes such as ingestion (drinking water). Receptors must be exposed to any
contaminants in the groundwater in order for there to be a complete exposure pathway and for
there to be risks associated with groundwater contamination.

Under current conditions, groundwater is not used on the Base. Instead, the Base currently
receives drinking water from Kansas City by several pipelines Kansas City, in turn, obtains
water from the Missouri River. Since this PA/SI found only one shallow well (used for irrigation
purposes) within three miles of the Base, it does not seem likely that there are any complete
exposure pathways associated with groundwater, even if it has been impacted by site contami-
nants.

313 Air Exposure Pathways

Chemicals in soil can migrate to the atmosphere through volatilization or suspension of soil
particles. Chemicals that may be involved in both of these processes have been detected in soil
and soil gas samples at the Fire Valve Area. The presence of a receptor who might inhale the
resulting airborne compounds would complete the soil-to-air-to-human exposure pathway.

Chemicals that sorb to soil particles can be released into the atmosphere through wind entrainment
or by mechanical disturbance. Of the contaminants detected at the Fire Valve Area, the PAHs
tend to sorb to soils and could potentially be released into the atmosphere. Wind, however, does
not represent a method of contaminant transport at the Fire Valve Area because PAHs have been
detected at depths greater than two feet bgs and would not be exposed to wind erosion. On the
other hand, utility line maintenance workers may cause the release of dusts during excavation or
other soil handling activities Inhalation of airborne dusts may therefore represent another
complete exposure pathway for these workers. It should be noted, though, that PAHs were
detected in only one soil boring and may represent a minor source of contaminants potentially
released at the site.

At least two volatile compounds typically associated with fuels were detected in soils at the Firc
Valve Area: ethylbenzene and xylenes. Volatile compounds may be emitted from soils as airborne
vapors. Considering that the volatile compounds were found at relatively low levels and any
vapors released at the soil surface will probably be rapidly diluted in the atmosphere, it appears
that vapor releases may represent a potentially complete, but inconsequential exposure pathway.
Once again, though, the utility line maintenance worker may be exposed to somewhat higher
vapor levels because of subsurface excavation activities. The relatively low levels of volatile
compounds detected in subsurface soils suggest that this exposure pathway may be minor or
essentially incomplete.

3.1.4 Surface Water Exposure Pathways

Whenever chemicals of potential concern are detected in site soils, the potential exists for surface
water to be impacted by surface runoff. Surface drainage from the Fire Valve Area flows from
the asphalt southwestward to a grassy, drainage swale running along the northeast side of Corkill
Road During rainfall events, runoff from the swale flows into the 18-inch, corrugated metal

29 September 1995 PA/SI Fire Vaive Area
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storm sewer and to Scope Creek approximately 700 feet southeast of the site. Scope Creek is an
intermittent stream that flows to the northeast and becomes perennial in the northeast part of the
Base. Scope Creek merges with several other intermittent streams to form the headwaters of the
Little Blue River approximately two miles from the site. Drainage patterns on the Base consist
of a combination of open channels and closed drainage systems. The closed systems include pipes
ranging in diameter from 18 inches to 66 inches. All Base stormwater drains into Scope Creek.

The Little Blue River is also intermittent until it merges with Oil Creek approximately 2.5 miles
downstream from the site. The Little Blue River has been dammed approximately seven miles
from the site to form Longview Lake. From its headwaters in Section 36, Township 47 North,
Range 33 West to Longview Lake, the Little Blue River is a Missouri Class C stream and is
designated for use as livestock and wildlife watering, and for protection of warm water aquatic
life and human health from fish consumption. A Class C stream is one which "may cease flow
in dry periods but maintains permanent pools which support aquatic life" (Rules of Department
of Natural Resources, Division 20 - Clean Water Commission, Chapter 7 - Water Quality, March
4, 1991). The Little Blue River, which flows northward and eventually discharges to the Missouri
River, is not listed as either an Outstanding State Resource Water or an Outstanding National
Resource Water; it is listed as a Metropolitan No Discharge Stream.

There are several reasons why surface water is not likely to contribute to a complete exposure
pathway:

. Runoff that exits the Fire Valve Area is transported by a storm sewer to Scope
Creek, 700 ft from the area; however, surface soils were not contaminated thereby
eliminating the potential for contamination via runoff

. Intermittent streams such as Scope Creek are not considered to be surface water in
areas with greater than 20 inches of annual rainfall

. The nearest water bodies are Longview Lake and a small pond, respectively, seven
miles and one-half mile from the Fire Valve Area.

On the basis of these factors, surface water exposure was considered to be incomplete for the Fire
Valve Area and no further evaluations of this exposure pathway were conducted.

29 September 1995 PA/SI Fire Valve Area
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4.0 RISK EVALUATION

Potential risks associated with the Fire Valve Area are evaluated in this section. Potential
Applicable or Relevant and Appropriate Requirements (ARARs) are discussed in this section also.
A qualitative risk evaluation was conducted to provide a determination whether contaminants
detected at the Fire Valve Area pose risks to public health and the environment. Potentially
complete current and future exposure pathways have been identified based on the current
understanding of site conditions.

4.1 Conceptual Site Model

A conceptual site model has been prepared that identifies current and future potential contaminant
migration routes and exposure pathways (Figures 4.1-1 and 4.1-2) for the Fire Valve Area based
on the site information obtained during this PA/SI. The contaminants identified during the
investigation include TPH, xylenes, ethylbenzene, and PAH compounds. The maximum
concentration of these compounds are shown on Table 4.1-1, which indicates TPH concentrations
in soil reached 370 ppm while only trace amounts of total xylenes, ethylbenzene, and PAHs were
detected in soil. Groundwater and air were not sampled.

The source of contamination is not known but is thought to be related to a past spill southwest of
Building 605. Currently, there are no identifiable, potentially active sources of chemical releases
in the area. However, contaminants in soil may represent a secondary, but apparently localized,
source of contamination.

Potential contaminant migration pathways were evaluated in the previous section for four
environmental media: soil, air, groundwater, and surface water. The potentially complete and
incomplete exposure pathways associated with these environmental media are briefly reiterated
below.

Soil contamination in the Fire Valve Area occurs only in the subsurface, greater than three feet
deep. The typical onsite worker is not likely to contact these soils and be exposed to contami-
nants. That potential exposure pathway is incomplete. However, utility workers conducting
maintenance along the water line could potentially contact subsurface soils and be exposed to
contaminants. Exposures could occur as a result of incidental soil ingestion, dermal contact with
soils, and inhalation of airborne dusts. Furthermore, volatile contaminants may be emitted from
subsurface soils resulting in the exposure of utility workers to airborne vapors. These exposures
are likely to be infrequent and of short duration. The underlying groundwater system at Richards-
Gebaur AFB requires further investigation to determine whether the groundwater has been
contaminated by releases in the Fire Valve Area. However, since the water table aquifer is not
a source of drinking water, a complete exposure pathway does not exist at the current time.

Surface water in Scope Creek may not be impacted by overland flows originating from the Fire
Valve Area. Also, since the stream is intermittent, any contaminated groundwater discharges to
the creek are probably inconsequential. Thus, it does not appear that contaminants may reach a
surface water body and there are no complete exposure pathways associated with this environmen-
tal medium.
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Conceptual Site Model of Potential Future Exposures
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4.2 Identification of Applicable or Relevant and Appropriate Requirements

The CERCLA Compliance with Other Laws Manual describes how Federal and State laws are

identified and applied to remedial actions at hazardous waste sites. ARARSs are identified by first
determining whether the requirement is applicable and, if not, then whether the requirement is
both relevant and appropriate. The guidance defines applicable requirements as "cleanup
standards, standards of control, and other substantive environmental protection requirements,
criteria, or limitations promulgated under Federal or State law that specifically address a
hazardous substance, pollutant or contaminant, remedial action, location, or other circumstances
at a CERCLA site".

Relevant and appropriate requirements are defined as "those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or limitations
promulgated under Federal or State law that, while not applicable to a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site,
address problems or situations sufficiently simmlar to those encountered at the CERCLA site that
their use is well suited to the particular site”.

The determination that a requirement is relevant and appropriate involves a comparison of a
number of site-specific factors, including the characteristics of the remedial action, the hazardous
substances present at the site, or the physical circumstances of the site. In some cases, a
requirement may be relevant, but not appropriate, given site-specific circumstances; such a
requirement would not be an ARAR for the site. Only portions of requirements may be relevant
and appropriate for a remedial action; however, any requirement that is determined to be relevant
and appropriate must be complied with to the same extent as if it were applicable.

There are three types of ARARs: chemical-specific, location-specific, and action-specific. The
potential ARARs identified for the Fire Valve Area are described in the following sections

4.2.1 Chemical-Specific ARARS

The chemical-specific ARARs set levels that are considered protective of human health and the
environment for the chemicals of concern in the site media, or indicate acceptable levels of
discharge for those chemicals, if discharge occurs as part of a remedial activity. If there is more
than one requirement that is an ARAR for a chemical, then the remedial activity must meet the
more stringent requirement.

The media of potential concern identified at this time for the Fire Valve Area are the soil, and
potentially the groundwater. The potential contaminant of concern for the soil and groundwater
identified to date is petroleum; specifically, TPH. At present, no Federal chemical-specific
ARARs for soils and sediments have been promulgated. Table 4.2.1-1 provides Federal drinking
water standards that are potential ARARs for the site's groundwater; however, the groundwater
system was not investigated during the PA/SI.
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Table 4.2.1-1
Groundwater Standards and Guidelines
U.S. EPA Drinking Missour: ® Non-Potable Ground-
Chemical Water Standards water Cleanup Level (mg/{)
MCL @ (mg/t)

Benzene 0.005 0.05

Toluene 1 0.15
Ethylbenzene 0.7 032

Xylenes 10 0.32

Total Petroleum NA 10
Hydrocarbons

(a) Maximum Contaminant Level
{(b) Underground Storage Tank Closure Guidance Document (MDNR, 1992)

RCRA

The Solid Waste Disposal Act (SWDA) was amended by the RCRA and the Hazardous and Solid
Waste Amendments of 1984. These acts, and the regulations promulgated to enforce them
establish a comprehensive program, known as the RCRA program, to control the generation,
transport, and disposal of solid and hazardous waste. Because RCRA regulates all types of
hazardous waste activities and is generally the most stringent Federal regulation for any activity,
its conditions may be ARARs.

According to 40 CFR 261.4(b)(10), petroleum contaminated media and debris that fail only the
toxicity characteristic (TC) and are subject to the corrective action requirements under 40 CFR
280, underground storage tanks are excluded from the definition of hazardous wastes. The source
of the contamination does not appear to be from a leaking UST as there is no record of an UST
within 500 feet of the Fire Valve Area: therefore, the contaminated soil (and potentially the
groundwater) are probably not regulated under 40 CFR 280.

Because the source of the contamination is unknown but appears to be related to a past spill or
release, and the contaminated soil (and potentially groundwater) are not actively managed at this
time, the media are not currently regulated under RCRA. However, in the event that the
contamination requires removal or remediation, then the requirements of Subtitle C regarding the
identification of the waste as hazardous and the potential treatment and disposal of that waste
become applicable.

Superfund

Section 104 of Superfund authorizes the Federal government to respond to a release or threatened
release of hazardous substances, pollutants, or contaminants. The definitions of hazardous
substances and pollutants or contaminants specifically exclude petroleum, including crude oil and
hazardous components such as benzene, that are indigenous in those petroleum substances.
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Therefore, the petroleum wastes at the Fire Valve Area are probably not regulated under
Superfund.

State_of Missouri

Missouri regulations that are more stringent than or supplement Federal standards are also
potential ARARs. The State has defined a release as any loss of product to the environment,
Spills from UST systems must be reported if they exceed 25 gallons; however, the contaminated
soils in the Fire Valve Area do not appear to be a spill from an UST. Releases of petroleum from
other sources (e.g., above-ground tanks) must be reported if they exceed 50 gallons; the volume
of the spill associated with the Fire Valve Area is unknown as well as the source. The State of
Missouri also provides action levels to indicate a release (TPH >25 ppm or BTEX > 1.0 ppm
or benzene >0.5 ppm); however, these values are not cleanup levels. Because the TPH
concentrations detected 1n the soils exceed the action levels, then there is evidence of a release.
The State has generated a matrix for determining soil cleanup levels at UST sites requiring
corrective action. The matrix is provided in Appendix J, and the Fire Valve Area’s total score
is 80. Based on that score, the cleanup levels for the Fire Valve Area are 200 ppm for TPH
compounds, and for BTEX compounds the levels are 1 ppm, 5 ppm, 10 ppm, and 10 ppm,
respectively. Only one soil sample exceeded the cleanup levels for TPH with a concentration of
370 ppm; none of the soil samples exceeded the BTEX levels.

Missouri has also proposed Any-Use Soil Levels (ASLs) for residential settings that provide
maximum concentrations of hazardous chemicals in soils which are acceptable to human health.
For the PAHs detected, anthracene and fluorene, the associated ASLs are 17,000 ppm and 2,300
ppm, respectively. None of the soil samples collected exceeded the ASLs for PAHs, and only
non-carcinogenic PAHs were detected. The ASLs for BTEX compounds were not exceeded,
ASLs have not been established for TPH compounds. Table 4.2.1-2 provides the soil cleanup
levels for the State of Missouri and the maximum concentration of the contaminants detected
during the PA/SI.

Table 4.2.1-2
State of Missour: Soil Cleanup Guidehnes for LUST Sites and Proposed Any-Use Levels
Maximum Concentration | Soil Cleanup Guidelines Proposed Any-Use Soil
Compound Detected for LUST Sites® Levels”
(ppm) (ppm) (ppm)
BTEX ND/ND/ 1/5/10/10 170/11,000/
0.036/0.068 5600/110,000
TPH 370 200 NA
PAH - Anthracene 023 NA 17,000
PAH - Fluorene 036 NA 2,300

* MDNR, 1992, Underground Storage Tank Closure Guidance Document.
® Missouri Register, 1992, Proposed Rule, 19 CSR 20-9 020 Any-Use Soil Levels for Residential Settings

ND-: Not Detected
NA: Not Available
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Non-Potable Groundwater Cleanup Guidelines have also been established for BTEX and TPH that
may also be relevant and appropriate to the site. These values are presented on Table 4.2.1-1.
The State of Missouri has established these groundwater cleanup levels for UST sites that have
impacted groundwater through a release. If the groundwater is being used for drinking water, the
cleanup standard for benzene becomes more stringent at 5 ppb.

In order to expedite the clean up of hazardous waste sites on Department of Defense (DOD)
installations within the State of Missouri and ensure compliance with the applicable laws and
regulations of the State, DOD and the Missouri Department of Natural Resources (MDNR)
entered into an agreement known as the Department of Defense and State Memorandum of
Agreement (DSMOA). Under the DSMOA, MDNR plans to review documents and activities
produced as a result of efforts conducted by the DOD to identify and remediate uncontrolled
hazardous waste/substances sites. As part of MDNR's Scope of Work, they are to identify and
explain the State's ARARs.

4.2.2 Location-Specific ARARs

Location-specific ARARs are utilized for the protection of certain locations, such as floodplains,
wetlands, or sensitive habitats. As stated previously, these ARARs would restrict the
concentration of a hazardous substance that may be disposed in a location, or restrict the remedial
actions conducted at a location. No location-specific ARARs have been identified for the Fire
Valve Area at this time; however, wetlands are present on the Richards-Gebaur AFB.

Wetlands are defined by the U.S. Army Corps of Engineers as "those areas that are inundated or
saturated by surface or groundwater at frequency and durations sufficient to support, and under
normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated
soils". The majority of jurisdictional wetlands in the United States meet three wetland delineation
criteria (hydrophytic vegetation, hydric soils, and wetland hydrology), and are subject to Section
404 of the Federal Clean Water Act. Areas that are periodically wet but do not meet all three
criteria are not jurisdictional wetlands. Areas that have been disturbed or that are classified as
problem area wetlands, but do not meet all three criteria as a result of natural or man-induced
reasons, are still considered wetlands. Wetlands present on the Richards-Gebaur AFB meet the
wetland delineation criteria but are non-jurisdictional.

The wetlands are located along natural drainages within the region. One wetland area has been
dentified east of the corrosion control building and is characterized as wooded with open patches
of sedges. The other wetland area is adjacent to the POL tank farm and is dominated by cattails
with intermittent patches of black willow where surface flow is reduced

423 Action-Specific ARARs

Action-specific requirements are established for the selected remedial alternatives for a site. They
may determine performance levels, actions, or technologies and certain levels for discharged or
residual contaminants. Potential action-specific ARARs include, among others, Occupational
Safety and Health Act (OSHA), Clean Air Act, Hazardous Materials Transportation Act, Solid
Waste Disposal Act, and Missouri regulations. Action-specific ARARs have not been identified
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in this PA/SI but would be required in the event that remedial/removal activities were to occur
for the Fire Valve Area.

4.3 Toxicity Assessment

The major contaminant of concern detected during this investigation is TPH. Toxicity data
regarding TPH are not available. The source of the TPH contamination is probably related to a
diesel, fuel oil, or JP-4 (jet fuel) spill. Described below are brief summaries of the human health
hazards associated with fuel oil and jet fuel as obtained from The Instatlation Restoration Program
Toxicology Guide (Oak Ridge National Laboratory, July 1989).

Fuel Oil

For short-term exposures, the primary systemic effect is central nervous system (CNS) depression.
Inhalation of high concentrations may cause headaches, nausea, confusion, drowsiness,
convulsions, and coma. Ingestion may cause nausea, vomiting, and in severe cases, drowsiness
progressing to coma. Aspiration may cause extensive pulmonary injury. The liquid may produce
skin irritation and dermal adsorption may induce nephropathy.

Long-term effects include kidney damage (as observed in animal studies) and CNS depression
and dermatoses. The effects are negative for pregnancy and neonate data, and only limited
evidence of genotoxicity effects. The International Agency for Research on Cancer (IARC) has
not assigned a carcinogenic classification for fuel oils; however, studies through National
Toxicology Program (NTP) have shown carcinogenicity of marine diesel fuel to mice.

Jet Fuel

The signs and symptoms of short-term human exposures to high vapor levels can cause irritation
of the respiratory tract, headaches, nausea, and mental confusion. In extreme cases, loss of
consciousness can occur. Ingestion is irritating to the stomach and aspiration of the liquids into
the lungs can give rise to chemical pneumonitis. The liquid may cause defatting, drying, and
irritation of the skin while both the vapor and the liquid are irritating to the eyes.

Long-term effects of jet fuel show liver and kidney damage (animal studies), and neurological
damage. Data are not available on the effects to pregnancy or neonate. Limited data have shown
negative effects on genotoxicity effects. Data are not available for a carcinogenicity classification
by IARC, NTP, or EPA.

4.4 Risk Characterization

Quantitative estimates of human health risks associated with the contaminants of concern are
beyond the scope of the work for this PA/SI. Several potentially complete exposure pathways
were identified in the Fire Valve Area and were associated with contaminants detected in soils.
On the basis of these findings, it cannot be determined whether direct soil contact or the release
of contaminants from soils represent potential health hazards. However, since the impacted areas
are relatively limited and only low contaminant concentrations were detected in soils, it does not
seem likely that direct soil exposure or inhalation of airborne dusts and vapors represent
substantial threats to human health. Also, since utility workers are likely to have infrequent
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exposures to soils and exposures may be of short duration, it seems that risks may be minimal for
these workers.

In addition, there are no ARARs available for soils with the exception of the State of Missouri
cleanup levels for leaking USTs and ASLs. Only one soil sample exceeded the cleanup level for
TPH compounds at a depth of 4.5 ft bgs. None of the volatile or semi-volatile compounds
exceeded cleanup levels.

Chemical-specific ARARs do exist for groundwater beneath the Fire Valve Area. However, the
groundwater exposure pathway is incomplete because the shallow aquifer is not used as a drinking
water source. The Base obtains drinking water from the Missouri River through several pipelines
from Kansas City. Also, it cannot be determined whether groundwater contamination has
occurred because samples of the groundwater have not been obtained.
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5.0 SUMMARY AND RECOMMENDATIONS

In summary, the source of the petroleum contamination in the Fire Valve Area appears to be
related to a spill or release, possibly from past operations in Building 605. Based on the file
review and records search, the petroleum contamination does not appear to be related to a leaking
UST or AST. As observed during field activities, the source of contamination does not appear
to be related to the abandoned POL line either, as the contamination was not observed
continuously along either the water line or gas line, and remained in the area of the Building 605.
The petroleum contamination appears to be confined to a portion of the water line trench
southwest of Building 605. The contamination was not continuous within the water line trench
as contamination was only detected in some of the borings along the water line. The discontinu-
ous nature of the petroleum contarnination may also be related to different spill events in the past.

The soil sampling program detected very low levels of ethylbenzene, xylene, and non-carcinogenic
PAH compounds. Only one soil sample exceeded Missouri’s LUST cleanup level for TPH, and
the sample was collected at a depth of 4.5 feet bgs. The qualitative risk assessment identified
utility workers conducting maintenance along the water line as the highest risk group in relation
to the site's contaminants. However, the risk to this group would be minimal as maintenance
would occur infrequently along the water line.

Based on the findings of the PA/SI, there are no significant impacts or risks to human health and
the environment with respect to the soils in the Fire Valve Area. Therefore, the site is considered
a Category I site and a No Further Response Action regarding the soils in the Fire Valve Area is
proposed. However, the groundwater underlying the site was not investigated as part of the PA/SI
and further action is recommended to determine whether the groundwater has been affected by
the contaminated soil identified during the PA/SI. Additional data needs involve a better
understanding of the groundwater system and the potential for groundwater contamination This
would involve the installation and sampling of monitoring wells in the Fire Valve Area in
upgradient and downgradient locations.
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STATEMENT OF WORK = Jun =3
PRELIMINARY ASSESSMENT/SITE INVESTIGATION

. OF IRP SITE SS009
AND
ASSESSMENT OF DRAINAGE POND -
AT
l RICHARDS-GEBAUR AFB. MO

I. DESCRIPTION OF WORK

1.1 Introducrion

1.1.1 Background: The Fire Valve Area. Site SS009. 1s located at the edge of the Civii
Enginesning Compiex. airecdy behina (souwn side) budding 605. Duning excavauon by an Air
Force contractor m Marcn 1992 1o repair an ungerground water main valve, petroleumn product 1n a

uauid swte was aiscovered. Tne wencn soils were wsted ana contaminant levels excesged the
l sieanup acnon 1evels hsted beiow.

Compound Stangard
l Benzene I mgrkg
Ethvlpbenzene 10 mgkg
Toluene 5 mg/kg
Xviene 10 mgkg

0
Total Perroleum Hydrocarbons (TPHD 200 mgrke

The source of the pewroleumn discovered in the trench has not been determuned. Approxunately 10
cupic vards orf soil were removed. The excavauon was backfilled with ciean fill. The area has
now opeen idenuried for invesuganon under the Air Force Insuailanon Restoranon Program.

Tne drainage pond (approximately 36.000 SF in surface area) is located on the north side of the
pase. 2ast and uphill from the base POL storage complex. This pond is a detention bastn that
receives discharges irom floor arains of various shops. as well as discharges rrom surface runoff
ana stormwater sewers n the flighthne and industnial areas of the base. The pond water and
sequments may de contaminated from inausmal waste discnarges which may nave bypassed the
indusmial waste wreatment plant or from past. unrecorded spiils througnout the base. The efflvent
from the pond passes througn an oil/warer separator before discharging 10 the Liale Blue Valley
Sewer Distnct Duning exueme runotf conaitons the effluent aue to the storm surge may bypass
the oii/water separator. The pond and associated sediments have been 1denufied for assessment

l under the Auwr Force Environmental Compiiance Program.

1.1.2 Requirements for Project Activities. The Handbook To Support The
Instaliauon Reswranon Program (IRP) Statements Of Work Handbook provides guidance for
laborarory and field acuvites and appiicable formars for project docurnents. The Handbook. dated.
May 1991. 15 provided as Government Furnushed Informanon (GFI) under separate cover. This
document 1s reserenced in this Starement of Work as the Handbook. The conwacter 1s responsible
for the thorough knowledge and understanding of the previous findings and recommendations that
affect thus task pnor to the siart of field acaviues. The contracwor shall comply wath the
specificanons. procedures. and methodologies presentad in the Defense and State Memoranaum of

Agresment FY 91 with Missoun. appropnate excerpts provided as GFI under separate cover and
appropnate Missouri Deparmment of Narural Resources (MDNR) regulanons and applicable

USEPA Region VI regulatons. The Contmacung Officer (CO). the Contracung Officer's
Representauve (COR). the Base Point of Contact (POC), and Heaaguarters Air Force Reserve (HQ
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AFRES/CEV) POC shall be noafied in wnung pnor t0 any moaificanon of. of GeVIAuon Ifom. any
acuviry described 1n these gocuments.

1.1.2.1 Data Collection. Sampling, and Analvsis Procedures. The contracior
snail conauct rieid acuviues. sampung, laboratory anatysis and data guauty assessment 1n
accoraance with the Missoun Denamnen: of Narural Resources (MDNRY requurements. Where
MDNR coes not provide guidance for a parucular acuvity the procedures specified in the
Hanapook shall be followed. The conrractor shall conauct ail acuvites 1n accorgance with e
project Work Plan. The COR snall be noufied in wriung or any pianned deviauon from the

acuvites specified w1 these aocuments. The COR approval of deviations 1s requirea pnor
perrormance.

The field invesugauon tincivamng all driliing and sampiing operanons) shall be supervised by a
State registered geologist, hvarozeolosnst or professional geotecnmcal enginear. If requirea by we
stare. the on-sie rield supervisor snall be cerufied by the state to msall est wells. A detatied 102 of
field conditions. matenais penetrated during dnlhnz well complenon and sampung condiuons. as
gescriped in secuon 2 of the Hanabook. shall be mamntamnea ana made avaziable for Government
mnspecuon uoon request. Decisions on well and boring iocauons. well depns. scresned intervais

ana all detaiis of the field investigauon shall be mage coLlecuvew oy the COR. Ricnaras-Gebaur
AFB Pount of Conuact {tPOC) ana the conuractor s tield or project supervisor.

1.1.2.2 Regulatory Requirements and Permits. All welil drilling, deveiopment.
samping. 1aooratorv analysis. and otner acuvites pursuant to this effort shall be conducted in strict
accoraance with ail anphcablc laws. ordinances. ruies, and reguiauons of federai. state. and all
authondes with junsdicuon over such actdvides. The contractor snail obtain permuts. appiicauons.
other documents. ang proficiency tests required by te regulatory agencies. The conwactor shail
file documents with appropriate agencies and pay all aooucable permut and filing fees. The
conwactor shall idenufy locations requnng permuts to Richards-Gebanr AFB POC fourtesn (14)
days berore permuts are required. The contractor must coordinate digging permits with the Base
POC prior to digging or dniling operanons. The conmactor shall inciude all coresponaence 1n
appenaices to the fechrcal reports 1 accordance with secuon 4 of the Handbook.

All laboratory analyses shall conform o ail applicable federal. state, and local regulatory agency
requrements. If the require ments specity that certficanon is necessary 10 conauct one or more
specific anatyses. the conuzctor shail furnish docurneniaoon snowing laboratorv ceruficanon o the

The contractor shall containenze and sampie materials or wastes produced by the contractor’s
acuons which are suspected to be hazardous. or require special handling or aisposal in accordance
with applicable RCRA and Deparment of Transportauon (DOT) requrements. the Handbook. and
the contractor's approved pians. If a conflict berween these requirements arises. the RCRA and
DOT requurements shall prevail over the Handbook or the contractor's approved plans. Annex A
includes esumates of the anatyses which may be required for continenzed matenals or waste. The
contractor shall ransport these contamerized matenals o a locauon within the instailanon boundary
designated by the Richards-Gebaur AFB POC for proper storage unol the conractor can properly
dispose of the contanenzed materials or waste 1n accordance with applicable federal. state, and
local RCRA and DOT laws via Uniform Hazardous Waste (HW) Manifest. The conmractor shall
transport these matenals/wastes off base no later than 30 days afier the determmanon of the
cnaractensucs of the matenals/wasws. The conmractor shall ransport and empry containenzed
matenals determined not o be hazardous or require special handling or disposal 10 locanons within
the nstallanon boundary idennfied by the Richards-Gebaur AFB POC.

1.2.3 Quality Assurance/Quality Control (QA/QC). A QA/QC program snall

COR pnor to suprmumng sampies o the laboratory. l
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secuon H. paragraph 27 of the basic contract Contractor and proect-specific aocurnents
concermung QA/QC proceaures ana requirements snall be smicty rolloweg. Data generated unaer
the QA/QC program snall be quaiity assessed 1n accoraance with Secuon 2.3 of the Hanabook oy
(e CONnuaCtor 1 denuly which cata qualifies for use 1n nsk assessrment ana remeaianon altemanve
screening.

-

1.1.2.4 Special Notificadon. The contractor shall immeaatelv report 1o the COR
and the Richards-Gebaur AFB POC. via eiepnone. any gat or results generated during tus
Invesngauon wnich may indicate an immunent heaith nsk. Following thus etepnone nouficanon. a
wrnifien notce with supporung aocumentauon te.g. 1ab resuits..fieid data) snall be prepared ana
deliverea withun tnree (3) days. Upon request of the Air Force. the contractor shall supmat the

appropnate raw laborarory dara (e.g. chromatograms) within thres (3) weegs or the teiepnone
nouficanon { Sequence No. 16).

1.2 Project Activities

The conmactor snall conduct the following tasks w acnieve the purposes stated herein. 1n
accoraance with approved scoping aocuments. the Handbook. and ail appiicapie starutes.
regulauons. and requirements. Many of these tasks resuit in specific components Of reporis.

ieners. pians. or owner deliverables aue rrom the contractor as specified wn paragrapn 1.3 Project
Deliveranies.

1.2.1 Literature Search. The contractor shall conduct a jiterature review and
personnel Interviews to: 1) 1denufy potenual sources of contaminauon for these sites: 2) obamn.
informauon to deterroine whether the sites are subject to other Federal or State authonry: 3} optun
facthity waste generanon and manufacmnng process descriptions whici may have been sources ot
contarmnanon for these sites: 4) obtain background and environroental setung informanon; 3)
obtain informadon about the locatons and charactenstcs of other powenual areas of concem reiated
to these sites; 6) idendfy data gaps and the need for addidonal informauon.

The conmactor shall interview civilian and mulitary personnel currendy working at Richards-Gebaur
AFB w gather addiuonal informauon regarding past and present hazardous matenal and waste
management pracuces at Richards-Gebaur AFB. If necessary. the contractor shail aiso mierview
former civilian and military Richards-Gebaur AFB personnel Interviews snall be conducted via
elephone: iocal interviews may be conducted in person. The Richaras-Gebaur AFB POC will

assist the conmactor with identificanon of appropniate current and former personnel for inclusion i
the interview process.

1.2.2_ Field Investigation The conwactor shaill conduct a sie invesugaton o
characterize environmental conditions. define the namre and extent of any contarzinagon, and
qualitanvely estimate the risk to human health and the environment at these sutes, through the
collecuon of geologic and hydrologic dara.. and environmental sampies. the laboratory analysis of
those samples for potennal contaminants, the evatuation of the analyacal resalts and field
measurements with respect to quality control dat. and the inwerpretanon and anatysis of accurate.-
and precise data. The purpose of data collecnon. sampie collecton and iaboratory analysis 1s (0
deterrmine whether any contaminants generated from wnstallanon acavities have entered the
environment. The field invesuganon 1s used w deterrne the source of any 1dennfied
contaminants, and the magmmde of contaminadon relanve 1 Applicable or Relevant and
Appropnate Requirements (ARARs) and any namirally occurnng or background concenwrations ror
specific compounds. The field invesuganon shall comply with the specificanons. procedures. and
methodologies presented in each of the conmractor's approved work pians. The Conwacung Officer
(CO). e Contracung Officer's Representadve (COR) and the Richaras-Gebaur AFB POC must be

~
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- 1.2.2.1 Subsurface Sampling. Drill soil bonngs with hang augers 10 2 maxtmum
Jeptn of five (3) fest or 10 a maxymurn aepw of one-hunared (100) fest with a power-driven
saupiing svstem. The esumated numoer of bonngs. anaivucal mewnods. parameters for analvsis,

numoer ol analyses Ior sou samptes. and field Quauw Control tQC) requirements for soi samptes
are iisied 1n Annex A.

a. Lithological Sampies. The contractor snall describe core sampies at least every five
-3} feer of drilling ana at eacn cnange 1n lithology. Foilow the standard identuicanon pracuces
getaileq 1n the Handbook. Include ooservauons made by the driller and ng geologist aunng
drilling sucn as depth 10 water. peneuanocn rate. drill nig oehawvior. and other 0pservauons tmat
mignt ‘be indicanve of changes in IOrMaton cNaracensacs.

b. Drill Cuttings and Drill Fluid. The conwactor shall contanenze ail dritl cutungs
ana drilt fluuds. Al drill cumngs and dnil fluids snail be managea and disposea of i accordance
with the AFCEE approved work plan. The contractor shall be respons1blé Ior providing ail
necessary contamers ror tne driil cumungs. riwds ana sous produced. The conmactor snail be
rcsoonsmle for the nandling. stonng. ana disposal of ail artil fluids and dnll cumngs desmed
hazaraous 1 accorgance with current DOT and federal. state and locai hazardous wasie aisposal
iaws. All hazardous waste shall be wransporied by the contractor 1o a licensad RCRA anproved
taciiry before 30 days of storage transpires and be accompanied by a Uniform Hazardous Wasie
Marufest. The contractor shall provide a finai compieteq copy of the hazardous waste manifest 1o
the Richards-Gebaur AFB POC. The conuactor shall notfy the Richards-Gebaur AFB POC of the

nead for manifest document signarure forty-eight (48) hours prior 1o ransport of the hazardous l

waste and the name of the RCRA approved facility where the waste 1s disposed.

c. Water-Level Measurements in Boreholes. Whenever possible the contractor
shall measure water levels in all boreholes after the water level has stabilized. Include this

inforrmauon and the date of measurement tn the bonng iogs. Also recora sou moismre condidons
imoist. wet. sarurated. etc.) in the bonng log.

d. Sampling Location Precautons. Mark the field locauons of all bonngwprooes
duning the pianning/mobiiizanon pnase of the field invesuganon. Consult with base personnet to
mimumnize the disrupuon of base acuviues. 10 properly posiuon wells with respect to site locauons,
and 10 avoid peneranng underground utilides. Obtain all permits prior w commencement of
digging and driiling operanons. Bonng/prooe and other sampling locauons shall be cleariy
\denufied in the field using a compass and surveyors tape from a maximum or four (4) appropnate
lanamarks. Record the positions and the landmarks used on project and sue specific maps.

e. Sampling Sites. Clean the general area following the compleuon of each
wellborehole or other field acuvity. Conuactor shall reasonably restore all sites 1o their pre-

invesugauve conditon (including, but not himited to. re-establishment of turt grasses. parching of
pavernent).

f. Alternative Techniques for subsurface mvesnganon The use of soil gas
propes. hydrauitcally driven sampiing propes. and other simiiar sampiing ecnnigues snould be
consigered 1 heu of wadidonal bonings w reduce cost. Any surveys using sucn sampimg probes
shall be specified in the conmactor's work pian.

1.2.2.2_ Survey for Utility Clearance.. The contractor shall perform a site survey

whichn will include a review of Richards-Gebaur AFB drawings ana conwact with base civid
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anginesnng and locai uuiity cormpanues 10 evatuate e locanon or exusong unaergrouna utlives

we arfectea arexz.  This survey snaul inciuge cooraunauon with pase personnet to rield-verty me

|ocauon of ungergrouna uulies. The conmactor snall complele and coordinate required algging
perraits with the Base POC.

1.2.2.3 Surface Water. Soil. and Sediment Sampies. The-esumated numoper or

sampies (0 be collected. esnmated numoer of anaiyses [Or eacn parameter and reguured analyucal
Metnoa 1S given i Annex A,

1.2.2.4 Field Screening Activities. Field Analvucal Screening and Reconnaissance
{FASR) should be considerea ana used wnere approvrate. FASR tecnmcues can be used w
igenufy hot spots. :denufy ¢lean areas representanve of background condiuons. cnaracienze
nelerogenelry. aid in aeveionment of samui.mz and anaiysis straregy and well/boning locanon,
Cormpositing of sampies should aiso be cons:dered 1 reduce costs. All proposed FASR acuvities
shall be specified by the contractor in the work plan.

for tne nandling. stormng. and d15posal of all wastes gencratea bv the invesugauon. The conwactor
snall containenze all sampung matenats and wastes suspected 1o oe nazardous in accorgance with
appiicabie requirements. the Handbook. and the approves work pians. The contractor snall sampie
anv wasies suspected to be hazaraous in accoraance with state and federal requirements 1or wasie
cnaractenizauon prior 10 disposal. The conwactor shall furmish all containers. services. ana permits
in support of disposai acuons. The conmactor snall transport these contanenzed roatenais w a
locanon within the wmnstailatnon boundary designated by the Richards-Gebaur AFB POC for
temporary swrage. All hazardous waste shall be ransported by the conmactor 10 a licensed RCRA
approved facility before 30 days of storage anspires and be accompamed by a Uniform
Hazardous Waste Manifest. The conmactor shall provide a final completed copy of the hazardous
waste manifest to the Richards-Gebaur AFB POC. The contracior shail noufy the Richards-
Gebaur AFB POC of the need for manifest document signarure forty-eight (48) hours prior to

wransport of the hazardous waste and the name of the RCRA approved faczhw where the waste 18
disposed.

1.2.3 Meedngs. The conuactor shall attena meeungs as requred by this SOW. An
esurmated two contracior personnel. including the project teader. shall artend an esnmarea four
meeungs at Ricnaros-Gebaur AFB. MO, Each meeung 1s esumated to be six hours in auragon.
All meeungs shall be coordinated by the COR.

1.2.4 Conceptual Site Model. For each site. use data supporied by acceptabie
QA/QC results (as measured against QAPP requirements) and site characterizanon mformaaon o
develop the conceptual site model. The model shall illustrate the narre and extent of conmminaton
and the transport and fate of those contaminants. The minimum requirements of the model are
given 1t secuon 2 of the Handbooh The complexity and detail of the site model shall be consistent
with the narure of the site and site probiems. and the amount of data available and must mciude the
determinanon of background concentranons. Use the concepmal site.model in the risk assessment.
Conceptual site models shall be included in the techmcal reports (see para .3.4). Other
deliveraples snall inciude all or part of each conceptual site modei as appropnate for the effort.

1.2.5 Risk Assessment._For each site, use dama supporied by acceprable QA/QC
resnlts (as measured agamst QAPP requirements) and the conceptual site model to esumate
qualirauvely the risk posed by site contaminants to public health and the environment. Use the
methodology tn secuon 2 of the Handbook. Idenufy ail Apphcable or Relevant and Appropnate
Requirements (ARARS) for those contam:nants detected 1n environmental samples at each site.
Provide the results of the qualitanve risk assessment tn the Tecnmical Report using the formats 1n
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1.2.6 Technical Reports. Upon compieuon or the field effort. the contractor saall
prepare a iechnical report tor eacn site. These summary reports shall at a miuimuwm aiscuss (1) Site
nistory: (2) waste gescnouons: {3) patnway charactensucs: and (4) Recepors. The reports snall be
prepared following appropriate formats spectiied in the Handbook. Where~suidance 1s iaciang ac
not appropnate wn e Hanabook. the conwactor snall follow EPA gwdance aocurgents sucn as the
Guiaance set forth in OSWER Durecuve 9345.0-01. Secaon 2.0. "Guiaance for Conaucung New

PAs." and "RCRA Faciity Assessment Gudance (Ocwober 1986)". The conmractor snaii orepare
an outune for approval prior w wnang the first arart report

1.2.7 Documentation. All informauon sources rfor tne PA/ST ang the detenuon pond

site assessmaent snall be appropriately documented and provided with the Techrucal Reports as an
attachroent. references. appendix. or pibhograpny.

1.3 Project Deliverables

Deliver the rollowwing gocuments in comoliance with the reawrements of 1tem V1. the formats
required in secuons | and_4 of the Hanabook. ana e specificanons noted betow. With te
excepuon of workang aratts wiucn are considered “in progress . draft reports are considered
‘draris” oniy because tiey nave nol been reviewea ana approved by the Aur Force. In ail otner

respects. "drafis” shall be complete. i we proper tormat. tully illusirated. ana free of grammancal
and typographical errors.

1.3.1 Engineering Network Analysis. Provide a computer generated network
analysis which 1s a detailed 1ask plan for all tasks for approvai by the COR. The Network Anaiysis
(GANTT. PERT. CPM) shall be 1 the form of a progress chart of swtable scale to indicate
appropriately the percentage of work scneduled for complenon by any given date dunng the penod
of the delivery oraer. The Network Analysis (GANTT. PERT. CPM) shall snow bow senat and
parallel subtasks leading 10 a deliverable product or report (draits as weil as finai). Show eariy and
late start and compleuon date with float. Updaie and submi monthly (Sequence No. 3).

1.3.2 Work Plan. The conrractor shall provide a separate work pian for eacn site
descriping all phases of work pianned. The work plan snall inciude. but not be hmited 1o.
vesaganon objecuves. a schedule of acavites. a Heaith & Saferv Plan, a Sampiing ana Anaiysis
Plan. and a lisang of ail State. Federal. and local regulatons govermng field work and laboratory
invesuganon. Approvai of the work plan 1s required prior o the start of field work for the sue.
The format of the work plan shall follow the gumidance included in the Handbook. Whers gwdance
is lacking or not appropnate in the Handbook. the contractor shall foilow EPA guidance documents
such as the Guidance set forth in OSWER Direcuve 9345.0-01. Secaon 2.0. "Gudance for
Conducung New PAs." and "RCRA Facility Assessment Guidance (October 1986)". The

conuractor shall provide a proposed outhine of each Work Plan for approval prior to wninng the first
drafe. (Sequence No. 4.)

1.3.3 Letter Reports. The contractor shall prepare an esumated erght letter reports as
directed by the COR. Assume ror cosung purposes a towal of 120 pages. The purpose of the leter
reports 15 (o provide dara and the conractor's evaluanon of the cam o enable the COR and base
POC to be involved in the decisions based on that data. The letter shall bnefly describe the task
performed. the conTactor's evaiuanon of the data coilected. and recommendanons for supsequent
tasks. All dara collected as part of this task shall be provided as an azachment to the lener
{Sequence No. 3).

1.3.4 Technical Reports. Summanze the findings of the current task. and formulate
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conciusions ana recommendatons 1or rurure eriorts in two Tecnmicai Reports followng the
approved formats. One PA/SI report for site SS009 and one Assessment report Ior the aezntion
pond sute snall be prepared. The contractor snall provide a proposea outitne of eacn report tor
approval prior to compleung the working drart. (Sequence No. 4.

1.3.5 No Further Action Decision Documents For those sizes reguiring no
furtner acuon. the conractor snall proviage a aecision document 1 the rorm of an appiicauon o
termunare the process. (Sequence No. 4).

1.3.6 Anaiyticai Data ITIR. Submurt all analvacal data. including QC resuits and
cross reference ables. in an ITIR. Use we format in section 4 of the Handbook. (Sequence No.

3.

1.3.7 Project Definition ITIR. For those sites idenufied by the COR during tnis
arfort. the conrmactor shall prepare a Project Definition ITIR. Assume for cosang purposes. a totai
of 30 pages ror eacn reports. This document shall contain at a minirnum a Site Characterizanon
Sumnmary and all available qualitanve ana quantiauve informanon necessary 10 define requirements
for site remedianon (e.g.. CONSWUcuOn requirements. volume oI conaminatea soil. eic.). Prior 1o
preparauon of this document. the conractor snall supmit an annotated outitne for content ana
rormat approval by the AFCEE COR. (Sequence No. J).
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II. Base Support
- The base wiil:

2.1 Issue digging or other appropnate permuts o the IRP conracwt prior 1o the
commencerent of digging, dniling. or prooe wnstailanon operauons.

2.2 Assign accurnuianon points within the mnstallauon to wnich the conwactor can deliver
any drill cumngs. well inswallauon/deveiopment fluids. or other sampiing wasies generared from
the required work which are suspected to be nazardous. However, the base will not be resoonsible
for providing any necessary conwauners (e.g. 33-gallon arums). The base wili got be responsible
for ransporung the conuunenzed matenal o the accumuianon pownt. The base wiil not DfOVIde for
the uitmate ransport and disposal of the wastes generated under this delivery oraer (se= paragraon
1.2.2.4).

2.3 Provide 10 the conwactor €XIsung engineenng plans. drawings. aiagrams. azrial
onotograpns. eic.. (0 facilitate evaiuanon ot siles Unger mnvesnganon.

2.4 Arrange for the following:

a. Personnel idenuficauon badges. vehucle passes. and/or entry permuts within one
week Or writlen nouficauon ot personnel's names. ciuzenship. and state of birth for Amencan
CluZzens.

b. A staging area (approximately 1.000 square feet) for stoning equipment and
supplies. The security ot the equipment shall be the contractors responsibility.

c. A supply (e.g.. ﬁrc hydrant. stand pipe. etc.) of large ouanuues of potable water
for equpment cieanng. ec. Use of fire hydrant will be coordmated by Ease POC within ten
working days of wnnen nouficauon of first day of anucipated use.

d. A paved area where driiling equipment can be cleaned and decontaminated. A
source of potable water (Le.. ordinary outdoor water taucer) and a 11115 VAC elecmcal outler
must be available within 23 feet of the paved area for steam cleaner hookup. Dramnage rrom this
area should be through an oi/water separator 10 2 sanuary sewer.

e. A setof keys to the locks on any exisung test/monutoring wells as appropniate 1o
the sies being mvesngated.
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[I1. Government Furnished Propertv/Information:

3.1 The Handbook To Su_pport The Inswallauon Restorauon Program (IRP) Statements Of Work.
Voiume | referenced in this Statement of Work provides requirements for iaborawry and field

. acuvines ana applicable formars for project docurnents that shall be used by the conmactor uniess

outerwise specified i uus Statement of Work. The iatest version of the Handbook 1s dated May
1991.

IV. Government Points of Contact:

4.1 AFCEE 4.2 Base and HQ AFRES Points of Contact
Conrracung Officer’s Base Pownt of Contact (POC):

Representanve (CORY: Mr Tom Palcher

Caot J. Bradley Beck 442 SPTG/CE

AFCEE/ESB Richards-Gebaur AFB MO 64147

3001 Inner Circie Dr. Ste 2 1816) 348-2091

Brooks AFB TX 78235-3328 DSN 463-2091

1210 336-3274
DSN 240-5274
HQ AFRES POC
Mr Mark Esch
HQ AFRES/CEV
155 2nd St
Robins AFB, GA 31098-1635
(912Y926-1077
DSN 497-1077
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Deliverables

-1

[¥F]]

.1 Attachment 1 of the Basic Contract

Sequence numpers | and 3 listed in amachment 1 to the basic conmact appiy to ail oraers. Guidance for
orepanng R&D Status Reporis (Sequence No. 1) 15 contamned 1n the Hanaboox. secuon 4. In aadinon.
the seauencs numoers ana dates listed below are appiicaole o this oraer:

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14
.6 (Special Nouficanon) [.1.1.2.4 OTIME a . . b
3 (Net. Anal.) [L1.3.1 MTHLY a 7DADO ¢ ¢
1 (Work Plan Outlines) [.1.3.2 ONE/R 1 7DADO 3
£ (Work Plans) [.1.3.2 ONE/R a J0DADO a a
> (Leuer Reports) LLI.z2.3 ASREQ 2 2 a s
4 (Tech Report Outhines) [.1.3.4 ONE/R a £ f {
4 (Tech Reports) [.L1.3.4 ONE/R a 3 3 f
4 (NFA Dec. Docs) [.L1.3.5 ONE/R a g g g
3 (Data ITIR) [.1.3.6 OTIME a h - 3
3 (Project Definidon [.1.3.7 ONE/R a 1 1 t
[TIR)

i e LRI, 1 i

.
-
“4
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5.2 Notes
DADO = Days After erfecuve aate of the Delivery Oraer

a Date of Preparanon

b Provide writien nonce with suoporang documentation witiun tnires days or
t2lepnone nouficauon and at the direcuon or the COR. For cosung purposes. a total of one. 10 page
nouaricanon is esurmated.

¢ Submut monthly thereartar. Provade 2 copies to COR. 2 copies 1o Base POC. ana
an esamated 3 addinonal coples to be dismbuted as speciied by e COR.

d An esumated one workang draft (3 copies). one draft (10 copies). ana one final (135
copies) of each work pian are required. Incorporate Air Force comments as directed by the COR 1o
oroauce the second drart and final pians. Assume a 4 week Air Force review penod. Drart and final
pians are due no 1ater than 13 days arter receipe or comments. Suppty the COR with an aavance copy of
e working drart. draft ana finai pians ror acceprance pnor w0 arsmouton, Distripule the rematng
copies of the pians as speciied by e COR.

¢ An esumated 2 copies shall be subrminea to the COR. Submutal dates shall be
coorainatea with the COR.

f Technical report outhine is due no later than 10 days after approval of the work pian.
Provide three copies of the outline. Provide an esumated three copies of the outiine. Technicai report
working draft 1s due no later than 90 days after approval of the work pian. An esumated one working
draft report ( 10 copies). one draft report (15 copies). and one final report (25 copies) are required.
Incorporate Air Force comments to produce the second drati and final reports as specified by the COR.
Assume a 4 week Air Force review period. Draft and final reports are due no later than 30 days after
receint of comments. Supply the COR with an aavance copy of the working draft. draft. and finai
reports for acceptance prior to distmbunon. Dismbute the remairung copies (one of the final report copies

snall be microfiche) as specified by the COR. '

g An esumated one draft (5 copies) ana one finai (15 copies) of each decision
document1s requured. The mital submittal 1s due concurrendy with subrmussion of the drart tecanical
revort (see note f above}. The final decision document 1s due concurrendy with the final techmcal report
Supply the COR with one (1) advance copy of each draft and finai decision document for acceprance
pnor to disoibunon. Incorporate Air Force comments into the final decision document as specified by
e COR. Assume a 4 week Air Force review peniod. Dismbute the rernaining copies of the final
decision documments as specified by the COR.

h Provide the anaiytical data [TIR upon complenon of the total analytcal effort and
not later than three weeks after all analyses have been compieted.

i Provide the project defiminon outline concurrendy with the workang draft of the
techmcal report. Provide an esumated three copies of the outline. An esumated one draft (5 copies) and
one final {10 copies) of the project definidons are requred. The 1mnal submital is due concurrently with
submission of the draft technical report {see note f above). The rinal subrmission is due coacurrendy
with the final techmcal report. Incorporate Air Force comments to prepare the final document. Assume 2
4 week review penod. Supply the COR with an advance copy of the fina] for acceptance and distribute
the rermaiming copies as specitied by the COR.
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_ Annex A, Table A-1
Specifications and Estimate of Proposed Field Work

= Esumarted Numoer of Wells 2
Esumated ootage of eacn weil 20
Esumated Numoer of Groundwater Samples

Monutoring Well Construcuon (wells assumed 10 be constructed from soil bornes)

Bonng Method Conrractor s choice
Borenole Geopnysical Logs Requred
Soil Sampung Interval for
Lithology Prorile every 5 feet
and at changes 1n iithology
Well Casing
Type of Matenal PVC suggesied
Schedule/Grace 40
Insiae Diamerer 41nch
Esumated Footage 10
Well Screen
Type of Matenal PVC suggesied
Schedule/Grade 304
Inmide Diamerer 4 inch
Minimum Length Sft
Maximum Length i5f
Soil Gas Surveys and Other Field Screening
Est Numper of Probes 30
Soil Borings
Est Number of Borings 4
Esamared footage of each boring 20
Esumatea numper soi sarmples 16
for cnemical anaiysis
Hand Auger Soil Borings
Esdmated Number of Locanons 8
Esomated Number soil samples 24
for chemnicai analysis
Esumared Number of Sediment Samples 10
Esdmated Number of Surface Water Samples 8

T22613-30-D00b- oee 5

ATTACHMENT &
PAGE i aris
Zlun v:




110 77

0¢ - - . - - 0% to R4 BLLLLUIC S BEILIEIL L B It
. LTBMS spruodline )
Y - | - . . Y wggd fOSSEMS astedagy AR OANIRY
OrTEMS spunadiun )
L . 1 - - _ $ e JOEOSMS aedag) WA
OBOBMS Sl 3| [TUE AN
. 6 L | - - - Y Aysduw JNSSEMS apoatuedig
Oy . s - - - 04 Hy i [LbLMS Knvpapy

BIOFMS
S¢ - s . - - 0s Gy 70s0EMS  (rmam 57) 3y (Ll
| Biril suaqaesoapiyg
$s : s : - - 0 i JUSSEMS EEI GBI LRy
sashRUuy uwnjo) -dayrdugp  sywetd saueld syueqgl SasA[ruy syug) poyIa SETRLTILLN

K jemn VRTINS ~dinbgp  wudquiy duy w sagunpydnnodday (eanfjeuy

saskjeay (I0g Jo  dgmuN pavwnsy  pue spoldpy [eaphpuey
' -V ayeEl ‘Y xanuy
juawissassy W 15/Vd Ay Inugad)-spinyary

LW ¢

91 Ll cInvd
: ' [N DALY
Foou U106 ST



S 1 - [ e - - b Iviol
. J7im OFiLMS {10 wmuapag '
1 - 4 Z - - Il VI
AW rpems () Ao
s - z z - - I VIOl
1ZFLiMS
7w fS00EMS () praj
8 ) ) .
[N Sl - z Z - - L VIO
1w OUO0LMS (2} uosay
o=
A S - z z - - I w101
| () (earg
P ‘orudsry fpesr )
HOYMS MRS N0 Cjon3
IAue fCROEMS  CSIERE g7) uaany 4N
suaqredvipiy;
[\ - 7 Fd . - 11 178 | 81F3 wNIeNAE IO |
: M - . - : - 11 178w LOp vV (e Anngreyry
(150}
11 - . . - . 11 ) dap | OL1 P ) mgenadua
[t - - - - 11 sitine el 1 OS 1] (s pey ) qd
'
. 11 - - - - . 11 wa o 1Ozl aomeonpun )y g rady
sashjeey  uwmjoy  cdaysdngg syuegg e syuelg  sas&jeay syag) (8) poyiapw e g
(R0 pueI3g “dinbyp uaiqury dug o squmpydamday pesndprey

sasdjeuy  Jayupy  Jo adquinpy  pagusipai] pun spoy)agy  eapphuuny
€V vl 'V xauuy
JUMssIssY R IS5/VE AV Inugasparygogy
[ATRALL B
DEAN LDV
' [ IN-IWNIRV L LY
. G99 9Nt (1 06§19




116 79

[§]

L

sashjeuy
(e g

sasApEny  J3uA Je  Mquup s

- 4 - - - L 1134
[ | : : . e prdd
z 4 4 - 4 il 17dn
uio) doyys dugg S (Y| syuep syuelgf  sas&jeuy s
LDRELS ~dinbip  uatquiy diry o0 garap dunoday

pue spopagy  pondeEny

(pouvd) g£-y¥ 3qel 'y xauuny
juawssassy  §  IS/Y. UV ansgal-spaminy

OLIBMS
ESEMS

OBOEMS
TSEMS

OrTEMS
HIEASMS

{v) poopw
jeagthuny

spimodu )

qurdiy I oAInMY

SN ar sapLsa |
auptopproneiig)

SOHOA

agamrar)

Lo g ¢
TR LY BN
1INV LY

LU QU 00 ST

BEl N BNN BB W M G0 GNR NS (NN (NN N S NN OGN GEE BN W e



(PAPPE oy J1M PIDB LI [ £ JO [r10) B) poyiow 541 g pargaads (ot suopyro1pty page puading
[t G D) 30| PI9R DLNU PABNUIDNOD (Wi ¢ dunninsyos g munpasaad uonsodip ¢oOLM S 2P Apout 'sos&eie anang 1o, p
i

naiiealasanl spdures o0y

pue uonaapjon ddees s (1w ¢ wgum ) Koipotswir D Wil Sp (@ Einong pron g e poaragg g pens apdaes o, b

O vnpod-praads £(uo dugsn soguuenuo) aagisod Jog pamope duipung 3 Paaax.)

joaz [eys so)uiesed supnopued B 0] saSARUR 1N 1R JO)S0 [EI01 AP PISD SESIALILD PUR D5 ULINJOI-PUOIIS JO HODRHIILIND

€10 'SIN/OD I poyiata D) (e vy ajqeardde douemaope 3 sopnpur v xouuy ul past sapdives [0 oaxgmne jejo) ng ) adeuepy

_ 172{03 ] 1BI0YIA [ AR 1IEU0D “DIURMDIIE SIY) SPADIXD GOHEULUO wunfod puonay duninbaa sapdwies jo oqurm oy q

119 80

Q161 Vd tqdpapei g 19905 90 G161 SeHMe pue Su)sa g o) A0S 1ennay  spoyip L NIS Y.

(98O}

‘WVJASTD nonp:] pIg .Cvx-gm .v.q,z:__U—Z _:.a.____v___rvh_..u_m%—_a— .U_v_"}) Moy %z_::__:)m_ 10| SHHRA3A 152, SPOLUEIWE M,

(suonppe

WIA--ER6T "V AISIY) 0T0-6L- PN ‘MR V(5] 'SIASEA PUL IR JO SISAPEUY JEINGING) J0) SPONIIN PO 2L,

) VOIIPEL P9 " IDIEMDISEAL PUE 1IEA JO TORKHINEX[ DI 10] SPOIDA piepuaey spotf)o
Mp iy M HERIINEXG [t 10] 5] WV

:SA0IN0S FUIMO[O] I WOS| DI PRI SPOY L] POIDLE [EINA]RIE PIOUNI)I DY) U pIEsI] sMAjue
(1w opnjout jreys foonjoad [eon&jete o 9aoye | I01IE IR, [,, ©pun paf il sEsmApre jo 151 pPRTIADIGQE U SSHuf) e

. SION E°V AL ‘v xaumy

Lo ¢
D1 mO 10V
' L INAWIDVI Y

£ 000 D001 (] 06 S19¢1




o
X C

w
>

P
ef e

4

NGLOGS:

r.
Ta

Y

e




110 82

BORING NUMBER B!

PROJECT __Aichards Gebaur AFB, Fire Valve Area

DATE DRILLED _ 24 Mar 94

DRILLING METHOD __8 Continvous Sampler, 6~ {i.d.) HSA

DRILLING COMPANY __Layne—Western

SURFACE ELEV, __feet NSLD

TOTAL DEPTH __14 Feet

DEPTH TO WATER

GEOLOGIST __++ Mead

X,Y COORD. —
SAMPLES | - @
TRI& - | £ - 2] S
o|Bie|z| =g S w S o
OlS1E 18l 5| ~ % o 2 DESCRIPTION AND REMARKS
i olw|l g~ o = =) e
o w81 x = = o| =
(-3 - & | %
[
Asphalt and gravel base, sand fili
] i 0 2.5YR4/3 ————1 CLAY, greenish—-grey — greenish—tan, motiled, plastic, dense, and
. shghtly moist, some drk. grey/green (5YR3/2).
X r 5Y4/3
H 0 5Y3/2
Z r Sity clay, drk grey/brown, roots (possibly former soi beneath fitl}
- 2.5YR/4 at 85 feet
_L Starts grading into @ tan cotor — 2.5Y5/3 a1 7 | feet
i \Recovery compressed n sampler due to soft clay matenal,
L No Recovery
10
2.5Y8/4 CLAY, grey to tan, mottled, plastic, dense, occasional black mineral
0 . inclusions, plus, chert/L S, fragments, weathered cobbles at base of
- interval, shghtly moist
BYG/2
L
Xﬁ Auger refusal at 14 feet.
Grouted with Portland Type 1/bentonite on 24 Mar 94,
-

JOB NUMBER 81

Page ot |
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BORING NUMBER B2

PROJECT __Richards Gebaur AFB, Fire Valve Area

DATE DRILLED __ 24 Mar 94

DRILLING METHOD __ 8" Continuous Sampier, 68" (i.d.} HSA
DRILLING COMPANY __Layne—Western

SURFACE ELEV. __Feet MSLD

TOTAL DEPTH __!4 Feet

DEPTH TO WATER
GEOLOGIST __+ Mead

X,Y COORD,
SAMPLES
= E = - g?) 8
= | 8lul < g o | -
olSlEl3|Ea| 2 w3 8
ot e a ® - 7] o| g DESCRIPTION AND REMARKS
AN AR = s o
AEIEIE B = 2 |8 =
in 5 g HY § o w %
o]

Asphall and gravel base plus tan, lean, clay

CLAY, H. to drk greemish-grey {some tan, iron stans), dense,

B S6Yan plastic to farly plastic, shghtly moist.

X ] 62.5
>20 | 25v5/4

[’ 5y3n Becomes med greemish—brown at 7 feet

- 2.5v4/4 Becomes tan with occasional fragments and black mineral nodules

No Recovery

0
]
CLAY, tan, plastic, nse, t
o 2.5YRE/4 L n, plastic, and dense, shghtly mos
3 PFresence of chert (wht /tan weathered) in I” angutar — subanguiar
frag at 105 feet Platy weathered bedrock texture to clay with
black mineral inclusions.
1]
5YRB/3 ] Becomes )i, grn/yel ~tan, with weathered Imesione fragments at base
———— Auger refusal at 14 feet
Grouted with Portland Type I/bentonite on 24 Mar G4

JOB NUMBER B2 Page f of i

5Y25/1 |cH[E==2] Becomes drk greenish—brown at 5,7 feet. l
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BORING NUMBER B3

PROJECT __Aichards Gebaur AFB, Fire Valve Arga

QATE QRILLED _ 24 Mar 94

DRILLING METHOD __ & Continvous Sampler, 8" {id.) HSA

DRILLING COMPANY __Layne-Western

SURFACE ELEV. __feet NSLD

TOTAL DEPTH _ 14 Feet

DEPTH TO WATER

GEOLOBIST __ Mead

XY COORD,
SAHPLEE = _ wl 8
S 91Y) x B2 = 2 =
8 ol|'s 3 e} o lﬁ”-) o < R 0
Sl2ls &) Lo o 2 Sl E DESCRIPTION AND REMARKS
LlE|2E|® | B 2B E
Lig(glee L T
(6]
Gravel/Soil road base (shoulder of road)
] m_ Gravel and brown silty clay soil.
13 5Yd/2 CLAY, med to drk. greenish—brown, mottled, plastic, dense {o fairty
L 7 gense, possibly compressed by ng, banded green to green/black
5YRS/1 staining (5YRS/), shghtiy moist, stronge hydrocarbon oder from 2°
8 on, black maybe staimng.
Ho Recovery
5 0 5Y3/1 :'_—'1_'—:{‘ CLAY, same as above, mottied to banded, skght hydrocarbon odor
X B 5GY4/N1
I~ 5vs/2 Changes from med green/brown to med greemsh—tan, and mottled with
green/grey to orange/tan, harder then above
-
- 10YR4/8

Becomes tan/greenish-betge, with sub to anguiar chert and black
mineral inclusions

Contains small angular chert inclusions Becomes mottied m
orange/tan, green/peige, and drk green/grey

No Recovery

Auger refusal at 14 feet,

Grouted with Portland Type I/bentonite on 24 Mar 94

JOB NUMBER 83

Page | of |
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BORING NUMBER B4

PROJECT __flichards Gebaur AFB, Fire Valve Area

DATE DRILLED __ 24 Mar 94

DRILLING METHOD __5 Centinuous Sampler, 8" (l.d.} HSA
DRILLING COMPANY __Layne=Western

SURFACE ELEv. __Feet MSLD

TOTAL DEPTH !4 Feet

DEPTH TO WATER
GEOLOGIST 4 Mead

X.Y COORD. —
SAMPLES | . wl| ©
T(& - g = |2 S
|82z % a o] J1b o
6te|lclola = (7] o| g DESCRIPTION AND REMARKS
s|>lgl(2] 8~ ] o 5 |zl =
glEls (e P =z o 2
Llg| gl vl o
o
Gravel and soil fill al edge of asphall pavement
0 2.5YR4/3 CLAY, sty with gravel, med reddish—brown.
0 2.5YR3/2 N CLAY, drk, grey/green to green/brown, metiled, plastic and dense

Seme crange/tan iron stain (particularly at 3 feet).

+ No Recovery

TP
/7] CLAY, same as above, becomes soft al 52 feet '
e

s

I'd

1 Becomes denser at 65 feet

s} Clay starts to grade green/tan to orange/tan at 7 5 feet

2

Motlted orange/tan, greenish—-beige, greenish—pink/grey with mclusions

7] of 1" chert frag from 8 to 9 feet
CLy, y

1 Possible joint/fracture at 9 feet, shghty most

5

3

.7,/ Becomes wet

NN
NN
A

X - 4
VL
2.5Y5/4 Lalal

i CHi=——] CLAY, tan, tean to sity, dry to shightly moist, platy texture

No Recovery
N Auger refusal af 14 feet

Grouted with Portland Type I/bentomte on 24 Mar 94

JOB NUMBER B4 Page f ot I
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BORING NUMBER FSBI

PROJECT _ Richards Gebaur AFB, Fire Valve Area

DATE DRILLED __25 Mar 94

DRILLING METHOD __¢" Solid Fiight Augers

DRILLING COMPANY __Layne-Western

SURFACE ELEY. __Feet MSLD

TOTAL DEPTH __8 Feet
DEPTH YO WATER

GEOLOGIST _+. Mead

X,Y COORO. -
SAMPLES | 5 : o)
"
—1 ~— o
o | w E - wn |
a|Ble(=] ¢ 8 T 3l o
SiE|E|8| o b -9 et T DESCRIPTION AND REMARKS
ox{oig| W o Z ol =
8|2 @ = z o| =
wig| gl @l ©
[0
"f o Gravel and med. brown silty clay scil, dry.
- ? )
I 7 d
oclal’ d
Z 0 :; 1 Increase n clay, drk, brown, most, and plastic,
L=
B <f' )
% 5 CLAY, drk. green/brown to med tan/brown, plastic, moist, no odor but
stight fluctuation in Hny
- >1

Grouted with Portland Type I/bentonite on 25 Mar 94

+0B NUMBER FSBi

Page I of |
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BORING NUMBER FSB2

PROJECT _fAichards Gebaur AFB, Fire Vaive Area
DATE DRILLED __25 Mar 94

DRILLING METHOD __4" Solid Flight Augers
DRILLING COMPANY _ Layne—Nestern

SURF ACE ELEV. __Feet MSLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER
GEOLOGIST - Mead

X,Y COORD. _ l
SAMPLES |, ©
w0
= — _ o (=]
— | ®|w E —
2|8|2|zi5| 8| 8 |3 ¢
o|l2]E a o = 17;) o DESCRIPTION AND REMARKS
o|>|6|& g~ o 3 = z
I g | = |8 &
w AR w I
5]
Gravel and med brown clayey soll .
i CLAY, drk green/grey, plastic and moist,
= ° .
5 ————1 CLAY. tan, plastic, dense, and wet (water line leakage possibly). l
B 0 This boring does not appear to be in the uliity ne trench I
Grouted with Portland Type I/bentonite 25 Mar 94 7
_.20 I'
|
JOB NUMBER F5B2 - Page fof |
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BORING NUMBER FSB3

PROJECT __Richards Gebaur AFB, Fire Valve Area

DATE DRILLED __25 Mar 94

DRILLING METHOD _4" Solid Flight Auger

DRILLING COMPANY __Layne—Western
SURFACE ELEV, __Feet NSLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER

GEOLOGIST __+ Mead

X,Y COORD. —
SAMPLES | - 1}
5]
== o — Q
o S g X . E o 2 ~
Blels18| =8 ) 2 n B g DESCRIPTION AND REMARKS
glgiol e = z o| =
w X tg e 0 L]
Gravel and sity clay sodl fil
L CLAY, drk green/grey, hydracarbon ador {HNu 8 ppm in hole), plastic
< 2
Becomes drk blue/green/grey, softer, moist with "sewer” odor
{possible baienal degradation on hydrocarbons) at 3 feet
r
J‘S CLAY, tan, dense, saturated from shallow ine lIeak, coated with wet
drk grey, mud HNu - 13 ppm (benzene equivalents) in hole,
= 0
Grouted with Portland Type I/bentonite on 25 Mar 94
-
r-

JOB NUMBER' FSB3
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PROJECT __Richards Gebaur AFB, Fire Yalve Ares
DATE DRILLED __25 Mar 94
DRILLING METHOD __4" Solid Fiight Auger
DRILLING COMPANY _Ltayne-Western
SURFACE ELEV. __Feet MSLD
TOTAL DEPTH _8 Feet
DEPTH TO WATER
GEOLOGIST . Mead
XY COORD.
SAMPLES 0]
=15 € 4 2] S
ol3lE(ge)e8] = 0 o| 7 DESCRIPTION AND REMARKS
o|3|5|3| &~ =] 5 2| =
2lEE|E® 12 = i &
« (nD; L] [G]
Grass, and sty brown clayey soil
,j// ] CLAY, med green to brown, plastic and motst
ey
N iots
seose
Z 0 ///////
OH ///////4
yvsd
ol
o Y ovoy
¢
s/
4 £ y 72
=<1 CLAY, ian, dense, plastic, enly shghtly moist
0 CHI=
Grouted with Portland Type 1/bentonite on 25 Mar 94
-
-

408 NUMBER FSB4




-~

Gk SN W am an s

-

115 90

BORING NUMBER FSBS

PROJECT _ Aichards Gebaur AFB, Fire Valve Area
DATE DRILLED _ 25 Mar 84

ORILLING METHOD __4" Soiid Flight Auger
DRILLING COMPANY __Layne—Nestern

SURFACE ELEY, _ Feet MSLD

TOTAL OEPTH __8 Feet

DEPTH TO WATER
GEOLOGIST __¢ Mead

X,Y COORD. —:
SAMPLES | o L]
— — )]
TE|l=_|E| =2 (2 3
%) ? 2zl e a ] o) o
of2ls|8iasal| — ] ol g DESCRIPTION AND REMARKS
o[>1e|R) 8= o 5 2| &
Y S L B £ |8 2
wig 8 »n tn o
(L]
Grave!l and silty clayey soil
i CLAY, drk, bluish—-green/brown, plastic soft, slighlly mo:st, weak
"sewer” odor
P °
g CLAY, tan, soft and plastic
5 CLAY, 'ean to siliy, crumbly, dry to shghtly moist.
0

Becomes more plastic from 7 {o B feet

Grouted with Portland Type I/bentorute on 25 Mar 94

]

JOB NUMBER FSBS

Page 1 of |
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BORING NUMBER FSB6

PROJECT __Aichards Gebaur AFG, Fire Valve Area

DATE DRILLED 25 Mar 94

ORILLING METHOD __ 4" Soiid Flight Auger
DRILLING COMPANY __Layne-Western
SURFACE ELEV. __Feet ¥SLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER
GEOLOGIST 4 Mead

XY COORD. -
SAMPLEE > - nl g
wl8|¥l = & - A
o el = o= |_E =Y - - Q
ol B PN o = @ ol =, DESCRIPTION AND REMARKS
> 8wl o™ o = 2 %
clelsle & = 18| =
L= 8 » )
// Grass cover with silty clay with gravel backfill.
GC i .
CLAY, med -drk greemish-grey, soft, piastic.

Becomes saturaied [Auger was pushed to the side by a gas line, could
see the pocket created by washed out sediment along bore hole wall
next to the ine = no odor (HC or "sewer”), 0 HNu at 5 feet in hole]

CLAY, tan {o orange to greenish~tan, plastic, dense, and saturated.

Contains 1 sub to angular chert fragments at 8 feet

Grouted with Portland Type I/bentonite on 25 Mar 94.

~10

JOB NUMBER FS5B6 Page tafl
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BORING NUMBER FSBY

PROJECT __ARichards Gebaur AFB, Fire Vaive Area

DATE DRILLED __25 Mar 84

DRILLING METHOD __ 4" Solld Flight Auger

DRILLING COMPANY __Layne—Western

SURFACE ELEV, __Feet NSLD

TOTAL DEPTH _8 Feet

DEPTH TO WATER

GEOLOGIST _ . Mead

XY COORD.
SAHPLE_S_ = = , g @
|| w -
ol8(glz = o 2 ] =2l o
u|lZlEl8| agy - o a T DESCRIPTION AND REMARKS
o1x|e18| W = —d o
-_ == @ [1T] fan] E = — <t
8 2 < [ - x 8 o
<| gl “
5]
¥ Grass caver with topson, drk. brown to black brown, arganic nch,
¥ ?‘ 4 last d farly d
OH $?$? clayey, plastic, and farly dense
-
5.5
i GRAVEL, tan-orange/brown.
Z &GP
2.5YR2.6/1 —.==—=] CLAY, very drk brown to black brown, organic mat’l, soft, plastic,

and slightly moist,

Becomes dark blush—green/grey

up the augers as it rotated in the bore,

Not much soil 1eft on the bottom of the auger for a sample, most came

Grouted with Portland Type I/bentorute on 25 Mar 84,

JOB NUMBER FSB7?

Page [ of |
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BORING NUMBER FSB8

PROJECT __Aichards Gebaur AFB, Fire Valve Area

DATE DRILLED __2§ Mar 94

ORILLING METHOD 4" Solid Flight Auger

DRILLING COMPANY __Layne-Western

SURFACE ELEV, __Feet NSLD

TOTAL DEPTH & Feet

DEPTH TO WATER

GEOLOGIST vt Mead

X,Y COORD, -
SAMPLES | - 0 2
~[®2|E| £ € - ap 3
SEEHEHRAR: B 3] 8
S|E|lgl §o -~ L o T DESCRIPTION AND REMARKS
glz|e|B| 7| 2 g 8| &
el KA Y & ol &
(]
Asphalt and Gravel base, HNu - 3 ppm in the hole (no response to
| sample).
CLAY, drk brewn-black, farly dense, plastic, shght hydrocarbon odor
1]

Becomes softer and more moist.

Becomes drk Dluish—greemish—grey, plastic, moist, and soft

Shght "sewer™ odor at botiom

Grouted with Portland Type I/bentorute on 25 Mar 94

+

JOB NUMBER FSBB

Page ! of
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BORING NUMBER FSBS

PROJECT __Richards Gebaur AFB, Fire Valve Area

DATE DRILLED _ 28 Mar 94
DRILLING METHOD __ 4" Selld Flight Auger

DRILLING COMPANY _ Layne-Western

SURFACE ELEY. _ Feet NSLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER

GEOLOGIST __ - Mead

X.Y COORD,
SAMPLES
=& E - @ S
m{of¥l=_| & 2 |21 &
Blelg|la| vl & 9 al &
=lE€lnl e 2 2 DESCRIPTION AND REMARKS
IR 2 (3 %
WiZ[ 8] a wl &
&)
\Grass and Topsoi,
5 CLAY, drk. brown [desecending grade of reddish to black tint), plastic
and soft, most, and some gravel at top of mierval
< ;
- Al 4 feet, auger hut a kne; moved 6 inches north. The samples of
overlying clay were the same as above except color which was a drk.
Z 5 0 5Y2.5/1 . blush-grey to blackish—green,
CLAY, med tanmsh to greenish-grey, more dense, plastic, wet mud
| covered auger clay (hne leakage)
0

Grouted with Portiand Type I/bentomite on 29 Mar 94

J0B NUMBER FSBS

Page i af
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BORING NUMBER FSBIO

PROJECT __Richards Gebaur AFB, Fire Valve Area
DATE DRILLED __28 Mar 94

DRILLING METHQD __4" Sofid Fiight Auger
DRILLING COMPANY __Layne—Nestern

SURFACE ELEv. __Feet MSLD

TOTAL DEPTH _8 Feet

DEPTH TO WATER
GEOLOGIST __ v Mead

XY COORO.
SAMPLES |, . 0 8
=l i £ - iz 3
QB Llz| E5 2 Ty 3 o
Ol =(E|12] =0 and w Q T DESCRIPTION AND REMARKS
=] S [%} Q qu_ Z |
AETEIE = 2 |5] =
L3 8]a= o L BT
[52]
??? Grass cover and Topsoll, med reddish—brown to drk brown, loose
i CLAY, drk reddish-brown, plastic, farrly dense, slightly moist,
increases in moisture and sofiness with depth.
0 Appears {o be layered with a med. tan silty clay.
Z 0 SYR2.5/1 -
CLAY, drk. bluish-reddish—grey/black, soft, plastic, and moist .
5 CLAY, med. tanrush-grey, farly soft, wet, and plastic. !
0
Grouted with Portland Type I/bentonite :n early April 1994
(Boring was missed when others were grouted on 29 Mar 94) '
JOB NUMBER FSBID - Page | m’f.
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BORING NUMBER FSBH

PROJECT _ Richards Gebaur AFB, Fire Vaive Area

DATE ORILLED __28 Mar 94

ORILLING METHOD __4" Solid Fiight Auger
DRILLING COMPANY _Layne—Western

SURFACE ELEV. __Feet MSLO

TOTAL DEPTH _ 10 Feet

DEPTH TO WATER
GEQLOGIST v Mead

X.Y COORD. =

SAMPLES

% RECOVERY
DEPTH
feet

Field GC
Analytical
Geotechnical|

PID (ppm)

MUNSELL

SOIL CLASS

DESCRIPTION AND REMARKS

GRAPHIC LOG

] X XX
cn

Grass and topsol, silty clay, med. reddish-brown

CLAY, drk. reddish=brown, fairly seft, plastic, and moist.

CLAY, med tan/brown, plastic, farrly denser, with occasional
erange/tan inclusions or layers at 4 feet

Becomes a med grey-tan with orange/tan inclusions and layers,
shghtlly moist at 5 feet

Presence of drk grey/brown layers and poessible chert fragments st
8 feet

Shight HNy deflection in hole (may just be moisture)

Grouted with Porlland Type I/bentomie on 29 Mar 94,

JOB NUMBER FSB11

Page I of
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BORING NUMBER FSB12

PROJECT __Richards Gebaur AFB, Fire Valve Area

DATE DRILLED __28 Mar 94
DRILLING METHOD 4" LFA
DRILLING COMPANY __L38yne—Nestern
SURFACE ELEY, __Feet MSLD
TOTAL DEPTH __f5 Feet

DEPTH TO WATER
GEOLOGIST - Mead

X.¥ COORD, =
SAMPLES o
=15 g | o |81 ¢S
olB|L[E| Ex| & m |3 o
olZ2lE(8[ 58| — 9 1ol 2 DESCRIPTION AND REMARKS
HE IR 2 |8|
R * 3 &
[Ls]

Asphalt and gravel base of parking lot, 8" thick

CLAY, crk, brown/black, plastic to farly plastic, soft, moist to
siightly moist.

Becomes a drk reddish-brown at 3 feet, med. greenish=tan clay at
bottom of 3 to 5 foot interval

R h 0 | a5v4n ===
/A CLAY, tannish—grey/brown with some orange/tan clay, plastic, dense,
» 7,1 stff, and only shghtly moist

————] CLAY, med tanmish—brown, farly plastic, farly dense, and more
[————] moist at 10 feet .

Grouted with Portland Type I/bentorute on 20 Mar 94

]
JOB NUMBER FSBI2 Page I of I'
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BORING NUMBER FSBI13

PROJECT _ fichards Gebaur AFS, Fire Valve Area
DATE DRILLED __28 Mar 94

DRILLING METHOD __ 4" Solid Flight Auger
DRILLING COMPANY _ Layne-Western

SURF ACE ELEY, _ Feet MSLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER
GEOLOGIST __4 Mead

X,Y COCRD. -
SAMPLES | ©
o
qT15 € -4 |2 2
a({®dlL2]l> E-—— o ] 3 o
s(Elojad| & @ ol = DESCRIPTION AND REMARKS
112l 8 | o £ T RIPTION AND REM
o =| o - = -9
==l glw) o [m] ] —
Dl = ¥ ot 2
wlag| 8] @ ©
[}
.ﬁ? Grass and topsod, drk reddish—black/brown.
5;?;‘
V///// CLAY, drk. reddish—-brown, farly plastic, shghtly morst.
P// //
B /
= ° /)
CL ////// Becomes a ltr grevish tint at 3 feet.
/// //’
- sl
S/
Z 5 0 e
clay, med. tanmish~grey/brown, plastic, soft, and moist.
r
0
g Grouied with Portland Type 1/bentorute on 28 Mar 94
=
-
JOB NUMBER Fsia Page tof |
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BORING NUMBER FSB14

PROJECT __Richards Gebaur AFB, Fire Valve Area
DATE DRILLED __28 Mar 94

DRILLING METHOD 4" Solid Flight Auger
DRILLING COMPANY __Layne-Western

SURFACE ELEV, __feet M5LD

TOTAL DEPTH _8 Feet

DEPTH TO WATER
GEOLOGIST __ Mead

X,Y COORD. —
SAHPLES_ - . 0 8
N ] T E - 2 -
g|E|2|z| 5| & 2 |3 g
=|l€|la|l he = = Q o DESCRIPTION AND REMARKS
2lale|lel e~ ] o S (= =
SHHHE =1 % |8 €
<| o [G]
5]
1, Grass and topsoll
B CLAY, med —drk. reddish—grey/trown, plastic, farrly dense, moist,
Becomes lkghier grey with depth
3 CH

CLAY, med tannish—grey with orange/ian inclusions, farly plastic and

Z dense, shghtly moist.
4] 0 | 25v4/2
Med grey and orange/tan layers are present, clayey and more dense.
Becomes softer, more plastic, and moist with depth
- CL
Q

—

Grouted with Portland Type I/bentoruie on 29 Mar 94,

Page | of

JOB NUMBER FSBI4
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BORING NUMBER FSBi5

PROJECT __Richards Gebaur AF8, Fire Yalve Area
DATE DRILLED __28 Mar 94

DRILLING METHOD __4" Sokd Fiight Auvger
DRILLING COMPANY __Layne-Nestern

SURFACE ELEY, __feet MSLD

TOTAL OEPTH __8 Feet

DEPTH TO WATER

GEOLOGIST v Mead

XY COORD.
SAMPLE?_ x = @ g
_|1®|w g = “« -
al®iLiz|Eg! & m 3| o
12118188 = 9 |9 =g DESCRIPTION AND REMARKS
Dixolwl a* o = 3| %
HEH = | % |8 &
<iq|* (L]
[G]
y Grass and Topsoll,
L CLAY, med -drk. reddishi—grey/brawn, plastic, soft, maist
54 °
CLAY, med.-drk tanmish to greyish—-brown, plastic, soft and moist.
g 5 0 Becomes med. greemsh—tan/grey, and wet at & feet
0

Shight HNu deflectson in hole (probably mossture)

Grouted with Portland Type I/bentorute on 28 Mar 94

JOB NUMBER FSBI1S

Page | ot
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BORING NUMBER FSBI6

PROJECT __fAichards Gebaur AFB, Fire Valve Area
DATE DRILLED _ 28 Mar 94

DRILLING METHOD __ 4" Sold Flight Auger
DRILLING COMPANY __Layne—Western

SURFACE ELEV, __Feet MSLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER __2.6 Feet

GEOLOGIST 4 Mead

X,Y COGRD, -
SAMPLES | ey
— — o o
] 8 g I E :II ?(? -
Fele|&|sm| & 7 al &
= £ o g w T DESCRIPTION AND REMARKS
nls]| o 0 [TT - = -
HEEHE = 2 (3] £
— -— a
HHE 3l &
[

Grave! and loose med. brown sity soil, nest to asphalt

CLAY, med -drk grey/brown, plastic, soft, and moist

< ;

B >207

Becomes med greenish—-blue/grey, HNu - 15 ppm in hoie after augering
to 3 feet

CHI=

X o) <2 5Y3/1

Sydfl

Becomes med, grey, wet at § feet.
HNu — 8 ppm :n hole (rose to 12 later), one HNu reading of >2 ppm @
5 feet of auger sampte. other readings were <2 ppm

. Grouted with Portland Type I/Dentonite on 29 Mar 94.
Page | !

Z CH=—=—=—=] CLAY, med tan, plastic, fairty dense, and moist HNu — 15 ppm
\_{benzene equivalents) in hole after augering to 8 feet

JCB NUMBER FSBI6
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BORING NUMBER FSB17

PROJECT _ fichards Gebaur AFB, Fire Yaive Area
DATE DRILLED 29 Mar 94

DRILLING METHOD 4" Solfd Flight Auger
DRILLING COMPANY __Layne-Western

SURFACE ELEV. __Feet NSLD

TOTAL DEPTH __8 Feet

DEPTH TO WATER
GEOLOGIST - Mead

XY COORD.,
SAMPLEi‘ E _ w 8
w1 81¥| = g p g
2|E|2(z|l=s| & B i3] g
=|€|81 & ~ | ol DESCRIPTION AND REMARKS
Zixela|lag> a =] = @
E 2l=|= = = of &£
<|a|¥*® w (L]
[G]
Gravel and soil next to asphalt road.
- ————=1 CLAY, med. tannish—-grey/brown (greemsh—grey @ 2'), plastic, fairly
———-] dense (softer @ 2'), moist, hydrocarbon odor, HNu = 3 ppm n hole
| after augering to 3 feet
2
Becomes bluish/greenish-grey at 3 feet, hydrocarbon cdor still present
5 <l
CLAY, med tan to grey/tan tc crange/tan, mottied/layered, generally
dense (some soft), moist, coated with wet grey clay, HNu up o 38 ppm
- in hole,
B HNu up to 6 6 ppm n hole after augering to 8 feet
Grouted with Portiand Type I/benionite on 28 Mar 84

JO8 NUMBER FSBI7 FPage ! of !
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BORING NUMBER FSBI18

PROJECT __Richards Gebaur AFB, Fire Valve Area
DATE DRILLED __29 Mar 94

DRILLING METHOD __4" Solid Flight Auger
DRILLING COMPANY __Layne—NWestern

SURFACE ELEY. __Feet M5LD

TOTAL DEPTH __8 Feet

DEPTH TO WATER
GEOLOBIST - Mead
X,Y COORD. _»

w
P
=
)
[ =y
m
w

DESCRIPTION AND REMARKS

Geotechnlcal

% RECOVERY
DEPTH
feet

PID (ppm)

MUNSELL
SOIL CLASS
GRAPHIC LOG

Gravel and med. brown silty soil next to asphalt road
CLAY, med. tan, plastic, dense, shghtly meoist

HNu - 0 in hole after augering to 3 feet.

e
X! 5 HNu ~ 0 in hole after augering to 5 feet,
0
CLAY, med orangish-tan, plastic, fairly dense, shkghily moist.
HNu - 0 1n hole after augering to B feet.
0 -
Grouted with Portland Type I/benionite on 29 Mar 94,

JOB NUMBER FSBIB Page ! of .ﬂ
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Portable Gas Chromatograph Head Space Screening Results for Fire Valve Area

Sample Number Interval Benzene Toluene Ethylbenzene Xylenes Unknowns
{feet) {ug/) {ug/l) {ug/!) {ug/) (mV)

Boring Number 1

FvB1-4 4-5 6.435 3.687 ND ND 322.106
FVB1-6.5 6.5-7 28.59 4,298 ND ND 313.607
FVB1-10 10-11 ND 3.02 ND ND 235.61
FvB1-13.. 13-14 3.118 2,391 8.221 ND 246.044
Boring Numher 2

FVB2-3.5 3.5-4.5 ND 10.33 33.73 ND 277.863
FvB2-5.7 5.7-6.3 2.938 ND ND ND 118.758
FVB2-13 13-14 ND 1.148 ND ND 215.483
Boring Number 3

FVB3-2 2-3 ND 7864 2817 ND 107,348.37
FVB3-3 34 ND 16,620 93,840 ND 420,543.58
FVB3-6 6-7 201.7 98.96 ND ND 2191.78
FvB3-9 3-10 2.16 1.962 ND ND 233.979
FVBE3-10 10-11 5.887 9.275 ND ND 320,182
FVB3-10 Rp. 10-11 11.66 8.128 ND ND 328.017
Boring Number 4

FvB4-3 34 12.8 21.09 109.4 ND 1022.93
FvB4-5 5-6 32.76 5.68 118.5 ND 876.297
FvB4-11 1112 ND 11.07 ND ND 340.059
FVB4-11 Rp. 11-12 33.84 13.29 ND ND 285.613
FVB4-12.,5 12.5-13 2,143 1.608 ND ND 225.396
Notes:

ND = Not Detected

Rp.

Replicate Analysis for Portable GC
Shading Indicates Sample Selected for Laboratory Analysis.



Portable Gas Chromatograph Head Space Screening Results for Fire Valve Area
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Sample Number Interval Benzene Toluene Ethylbenzene Xylenes Unknowns
{feet) {ug/M {fug/l) {ug/) fugh) {mV)
Field Screening Boring Number 1
FV-FSB1-2.5 2.5-3 2.296 23 2.424 ND 634.904
FV-FSB1-4.5 4.5-5 7.397 11.28 1.617 ND 495.822
FV-FSB1-2.5 7.5-8 13.09 98.36 6.519 ND 1930.36
Fiald Screening Boring Number 2
FV-FSB2-2.5 2.5-3 ND 1.009 ND ND 240.04
FV-FSB2-4.5 4.5-5 ND 7.65 5.753 ND 282.002
FV-F5B2-7.5 7.5-8 4.82 11.58 ND ND 393,892
Field Screening Boring Number 3
FV-FSB3-2.5 2.5-3 36.35 148.9 224.8 ND 4404.98
FV-FSB3-4.5 4,5-5 72.96 116.7 259.4 ND 5232.98
FV-FSB3-7.5 7.5-8 11.77 8.917 29.51 ND 730.923
FV-FSB3-7.5 Rp. 7.5-8 11.86 8.251 3312 ND 733.187
Fieid Screening Boring Number 4
FV-FSB4-2.5 2.5-3 7.19 1.37 ND ND 227.228
FV-FSB4-4.5 4.5-5 8.49 1.919 ND ND 262.221
FV-FSB4-7.5 7.5-8 7.523 1.648 ND ND 236.512
Field Screening Boring Number 5
FV-FSB5-2.5 2.5-3 ND 1.114 ND ND 270.699
FV-FSB&-4.5 4.5-5 ND 1.074 ND ND 236.044
FV-FSB5-7.5 7.5-8 ND 1.207 ND ND 212.689
Field Screening Boring Number 6
FV-FSB6-2.5 2.5-3 ND 1.079 ND ND 226.056
FV-FSB6-4.5 4.,5-5 0.411 1.142 ND ND 391.824
FV-FSB6-7.5 7.5-8 ND 16.58 ND ND 391.605
FV-FSB6-7.5 Rp. 7 5-8 ND 1.702 ND ND 327.212
Field Screening Boring Number 7
FV-FSB7-2.5 2.5-3 9.711 1.623 ND ND 260.334
FV-FSB7-4.5 4.5-5 0.368 1.106 ND ND 321.835
FV-FSB7-7.5 7.5-8 ND 1.014 ND ND 286
Field Screening Boring Number 8
FV-FSB8-2.5 2.5-3 89.74 143.8 ND ND 5961.488
FV-FSB8-4.5 4 5-5 8.253 10.14 16.38 ND 643.097
FV-FSB8-7.5 7.5-8 13.62 27.04 14.59 27.94 1193.15
Field Screening Boring Number 9
FV-FSB9-2.5 253 3.74 1.829 ND ND 206.625
FV-FSB9-4.5 4.5-5 ND 0.522 ND ND 208.893
FV-FSB9-7.5 7 5-8 ND 9.64 98.95 ND 359.975
Notes:

ND = Not Detected

Shading Indicates Sample Selected for laboratory Analysis

Rp. = Replicate Analysis for Protable GC
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Portable Gas Chromatograph Head Space Screening Results for Fire Valve Area
Sample Number Interval Benzene Toluene Ethylbenzene Xylenes Unknowns
{feet) {ug/l) {ug/l) {ugh) {ug/) {(mV)
Field Screaning Boring Number 10
FV-FSB10-2.5 2.5-3 ND 0.849 ND ND 186.732
FV-FSB1(0-4.5 4.5-5 ND 0.524 ND ND 208.475
FV-FSB10-7.5 7.5-8 ND 1.062 ND ND 219,622
FV-FSB10-7.5 Rp. 7.5-8 ND ND 2.744 ND 242.079
Field Scraening Boring Number 11 .
FV-FSB11-2.5 2.5-3 ND 23.48 ND ND 392.981
FV-FSB11-4.5 4,5-5 ND 0.645 ND 18.44 282,751
FV-FSB11-7.5 7.5-8 ND 1.069 ND ND 333.792
FV-FSB11-9.5 9.5-10 ND 4,346 ND ND 370.714
Fiald Screening Boring Number 12
FV-FSB12-2.5 2.5-3 0.508 1.491 ND ND 300.955
FV-FSB12-4.5 4.5-5 ND 0,957 ND ND 225.996
FV-FSB12-7.5 7.5-8 ND 1.063 ND ND 255.537
FV-FSB12-9.5 9.5-10 ND 1.033 1.481 ND 239,554
FV-FSB12-14.5 14.5-15 ND 1.009 72.04 ND 311.254
FV-FSB12-14.5 Rp. 14.5-15 ND 20.83 62.27 ND 297.374
Fiald Screaning Boring Number 13
FV-FSB13-2.5 2.5-3 0.74 0.649 ND ND 210.552
FV-FSB13-4,5 4,5-5 0.901 1.152 ND ND 255.89
FV-FSB13-7.5 7.5-8 1.253 ND ND ND 244,559
Field S¢reening Boring Number 14
FV-FSB14-2,5 2.5-3 0.453 1.668 ND ND 309.811
FV-FSB14-4.5 4.5-5 2.457 3.196 1.142 1.295 270.102
FV-FSB14-7.5 7.5-8 2.569 2.216 ND ND 274.991
Field Screening Boring Number 15
FV-FSB15-2.5 253 ND 0.455 ND ND 213,739
FV-FSB15-4.5 4 5-5 6.572 4.504 ND ND 346.993
FV-FSB15-7.5 7.5-8 ND 1.011 ND ND 199.541
FV-FSB15-7.5 Rp. 7 5-8 13 35 5.91 2.33 ND 256.305
Field Scraening Boring Number 16
FV-FSB16-2.5 2.5-3 2969.0 6410.0 3927.0 ND 119,498.15
FV-FSB16-4.5 4.5-5 673.0 1428.0 1331.0 ND 32,363.65
FV-FSB16-7.5 7.5-8 21.48 95.67 197.4 ND 2451.96
Fiald Scraaning Boring Number 17
FV-FSB17-2.5 253 ND 4172.0 5177.0 ND 118,208.17
FY~FSBI?-4.5 4.5-5 166.2 411.2 624.2 ND 9,723.70
FV-FSB17-7.5 75-8 ND ND ND ND ND
Fiald Screening Boring Number 18
FV-FSB18-2.5 2.5-3 2.155 1.533 5.557 ND 362.122
FV-FSB18-4.5 4.5-5 ND ND ND ND 765.623
FV-FSB18-7.5 7.5-8 ND ND ND ND 745.167
Notes: ND = Not Detected Rp. = Replicate Analysis for Protable GC

Shadirg Indicates Sample Selected for Laboratory Analysis,
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Table 2.1
Analytical Data Summary
EPA Method 8015-Modified
Extractable Total Petroleum Hydrocarbons
Base. Richards-Gebaur AFB
Site: IRP Site S5009, Fire Valve Area
Extraction Method: EPA Method 3550
Analytical Method EPA Method 8015-Madified
Matrix- Soi
Units* mg/kg
MDNR Extractabie TPH Surregate Recavery
Action Qualifiers/ Di-n-octyl phthalate Tetracosang
Sample ID # Lab Batch# j PQL* | MDL* | Level Result Caomments (36-158) {(38-184)
Environmental
Samples:
FvB1-13 Fv41 5 5 25 ND u,g 96 1086
FVB2-13 FV401 5 5 25 ND U,g 103 110
FVB3-3 FV401 5 5 25 62 g 104 114
FVB3-10 FV401 5 5 25 ND U,g 101 112
FVB4-3 FV401 5 5 25 ND u,g 104 110
FVB412.5 Fv401 5 5 25 ND u,g 105 107
FVB5-3 Fv401 5 5 25 12 g 102 114
FV-FSB1-7.5 Fv401 5 5 25 35 g 110 114
FV-FSB3-4.5 FV401 5 5 25 370 g 108 115
FV-FSB3.7 5 Fv401 5 5 25 9 g 94 104
EV-FSB5-4 5 FV401 5 5 25 ND U,g 106 111
FV-FSBB-25 Fv401 5 5 25 ND U,g 103 112
Field Blank:
Equipment Blank
FV-EB1 Fv401 400 pgn| 200 pgh ND 143 (21-161) 139 **
L.ab Blank:
BLANK 3-29-94 FV401 5 5 ND 107 109
MDONR Extractable TPH Surrogate Recovery
Action Quabiiers/ Di-n-octyl phthalate Tetracosane
Sample ID # Lab Batch # | PQL* | MDL* | Level Result Comments (36-158) (38-184)
Environmentaj
Samples:
FV-FSB10-45 FV401 5 5 25 ND U,g 114 111
FV-FSB14-75 FV401 5 5 25 ND u,g 112 112
Field Blank:
Equipment Blank
FV-EB1 FV401  |400 pgn)200 pgi ND 143 (21-161) 139 **
Lab Blank:
BLANK 4-6-94 Fv401 5 5 ND 42 48
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Base:; Richards-Gebaur AFB
Stte: IRP Site SS009, Fire Valve Area
Extraction Method, EPA Method 3550
Analytical Method. EPA Method 801 5-Modified

Table 2.1

Analytical Data Summary
EPA Method 8015-Modified
Extractable Total Petroleurn Hydrocarbons

1101390

Matrix: Soil
Units: mg/kg
MDNR Extractable TPH Surrogate Recovery
Action Qualifiers/ Di-n-octyl phthalate Tetracosane
Sample D # Lab Batch# | PQL* | MDL* | Level Resuit Comments (35-158) (38-184)
Environmental
Samples;
FV-FSB17-25 Fva02 5 5 25 18 g 94 91
FV-F5B17-45 Fv402 5 5 25 ND U.g 85 118
FV-FSB17-75 FVv402 5 5 25 ND U,g 112 107
FV-F3B18-4.5 FV401 5 5 25 ND U,g 94 124
Field Blank:
Equipment Blank
FV-EB1 Fv4or 400 pgn|200 g} ND 143 (21-161) 139"
Lab Blank:
BLANK 3-31-94 FV4014 5 5 ND 110 118
NOTES, 1 * = PQUL/MDL values were obtained from the PQL/MDL table provided by Pace Laboratories, Kansas.

2, ** = As stated in the QAPP, recovery limits for tetracosane In water samples have not yet been developed

3. The surrogate recovery imit values listed in the heading of each table refer to soil samples enly  Since the
equipmaent blank sample s a water sample, the surrogate recovery imit values are listed next to the result for

this sample.

4 MDNR = Missoun Department of Natural Resources

5 ND = Not Detected.

6§ U =The analyle was analyzed for, but was not detected above the Method Detection Limit and was
indicated with Not Detected (ND}

7. g = All data met prescribed chitena as defaiied in the QAPP  No qualiflers were used for data deemed

acceptable

Page 2-2
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Table 2.2
Analytical Data Summary
EPA Method 8015-Modified
Purgeable Total Petroleum Hydrocarbons

Base Richards-Gebaur AFB

Site: IRP Site SS009, Fire Valve Area
Extraction Method EPA Method 5030
Analytical Method: EPA Method 8015-Modified

119131

Matrre: Soif
Units: mg/kg
MDNR TPH-Gasoline Surrogate Recovery
Actlon Qualfiers/ | a,a,a-Trifluorotoluene
Sample ID # Lab Batch# | PQL* | MDL* | Level Result Comments (58-149)
Environmental
Samples:
FVB1-13 FVao1 5 5 25 ND U,g 103
FvB2-13 Fvao1 5 5 25 ND U,g 113
Field Blank:
Trip Blank
TB-1 Fv401 400 pg| 200 pgn ND 103 (52-115)
Equipment Blank
FV-EB1 FV401 400 ugA| 200 pgA ND 109 (59-115)
Lab Blank:
BLANK 4-1-94 Fv401 5 5 ND 100
MDNR TPH-Gasoline Surmogate Recovery
Action Qualifiers! | a,a,a-Tniluorotoluene
Sample ID # LabBatch# | PQL* | MDL* | Level Result Comments (58-149)
Environmental
Samples:
FvB3-3 FVv401 5 5 25 ND U,g 117
FVB3-10 FvV401 5 5 25 ND U,g 99
Field Blank:
Tnp Blank
TB-2 FV401  |400 pgh|200 pgh ND 113 (59-115)
Equipment Blank
FV-EB1 Fv401 | 400 pgal200 ugt ND 109 (59-115)
Lab Blank:
BLANK 4-1-94 FV401 5 5 ND 100
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. 110137 l
Table 2.2
Analytical Data Summary
EPA Method 8015-Modified .
Purgeable Total Petroleum Hydrocarbons
Base: Richards-Gebaur AFB .
Site: IRP Site SS009, Fire Valve Area
Extraction Method: EPA Method 5030
Analytical Method: EPA Method 8015-Modified l
Matrnx  Soll
Units. mg/kg '
MDNR TPH-Gasoline Surrogate Recovery
Action Qualifiers! | a,a,a-Tnfluorotoluene l
Sample ID# Lab Batch# | PQL* | MDL* | Level Result Comments (58-149)
Environmental
Samples: l
FVB4-3 FV401 5 5 25 ND U,q 99
FVB4-125 Fv401 5 5 y.] ND U,q 110
FVB&-3 FV401 5 S 25 53 9 126
FV-FSB1-75 FV401 5 5 25 ND U,g 107 l
FV-FSB3-45 F\V401 5 5 25 ND U,q 102
FV-FSB3-7.5 FV401 5 5 25 ND U,g 102
FV-FSB545 FV401 5 5 25 ND U,g 104 .
FV-FSB8-2.5 FV401 5 5 25 ND U,g 106
Field Blank:
Trp Blank l
TB-2 FV401  |400 ugn|200 pgn ND 113 (59-115)
Equipment Blank
FV-EB1 FV401 400 ug/1| 200 ugh ND 108 (59-115) .
Lab Blank:
BLANK 4-2-84 FV401 5 5 ND 84 I
MDNR TPH-Gasoline Surrogate Recovery .
Action Qualfiers/ | a,a,a-TnAuorotoluene
Sample ID# Lab Batch# | PQL* | MDL* | Level Result Comments (58-149)
Environmental l
Samples:
FV-FSB{G-45 FV401 5 5 25 ND U.g 104
FV-FSB14-75 Fv401 5 5 25 ND U,g 104 l
Fieid Blank:
Tnp Blank
1]:5] FV401 400 pg/t| 260 pg/ ND 408 (59-115) '
Equipment Blank
FV-EB1 Fv401 {400 pgi{200 pgn ND 1D9 (59-115)
Lab Blank:
BLANK 4-2-84 Fv401 5 5 NO a4 '
PagP] 2.4 .
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Base. Richards-Gebaur AFB
Stte IRP Site S5009, Fire Valve Area
Extraction Method: EPA Method 5030
Analytical Method' EPA Method 8015-Modified

Table 2.2

Analytical Data Summary
EPA Method 8815-Modified
Purgeabls Total Petroleum Hydrocarbons

110133

Matrrx: Soil
Umifs mgrkg
MDNR TPH-Gasoline Surrogate Recovery
Action Qualifiers/ | a,a,a-Tnfluorotoluene
Sample ID # LabBatch # | PQL* | MDL* | Leve! Result Comments (58-149)
Environmental
Sampiles:
FV-FSB17-2.5 Fva02 5 5 25 ND U,q 123
FV-FSB17-4.5 Fva02 5 5 25 ND U,g 105
FV-FSB17-7.5 Fv402 5 5 25 ND U,g 108
Field Blank:
Trip Blank
18- FV402 400 g 200 pgh ND 99 (55-115)
Equipment Blank
FV-EB1 FV401 400 pgA| 200 pgh NB 109 (59-115)
Lab Blank:
BLANK 4-4.94 FV402 5 5 ND 95
MDNR TPH-Gasoline Surrogate Recovery
Action Qualfiers/ | aaa-Tnfiuorotoluene
Sample ID# Lab Batch# | PQL* | MDL* | Level Result Comments (58-149)
Environmental
Samples:
FV-FSB18-45 Fv401 5 5 pies) ND U,g 84
Field Blank:
Trp Blank
TB-6 FVv402 {400 pan{200 pgn ND 99 (59-115)
Equipment Blank
FV-EB1 Fv401 400 pg/]200 pgfl ND 109 {59-115)
Lab Blank:
SLANK 4-2-84 Fv401 5 5 ND 84
NOTES 1 * = PQULMDL values were abtained from the PQUMDL table provided by Pace Lahoratories,

Kansas

2. The surrogate recovery imit values listed in the heading of each table refer to soll samples only.
The sutrogate recovery mit values for water samples (1 e trp blanks and the equipment blank) are

listed next to the resuit for each water sample.
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Table 2.2 1490 184
Analytical Data Summary
EPA Method 8015-Madified
Purgeable Total Petroleum Hydrocarbons

Base' Richards-Gebaur AFB

Site. IRP Site SS009, Fire Valve Area
Extraction Method. EPA Method 5030
Analytical Method: EPA Method 8015-Modified

Matnx; Soil
Unts® mg/kg

NOTES (cont'd ). 3. MDNR = Missoun Department of Natural Resources.

4, ND = Not Defected.

5. U =The analyte was analyzed for, but was not detected above the Method Detection Limit and
was indicated with Not Detected (ND).

6. d = All data met prescnbed criteria as detatled in the QAPP. No qualfiers were used for data

deemed acceptable.
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WHILDWEDI REGIUN 11 5
GENERATOR'S WASTE PROFILE SHEET 01590

PLEASE PRINT IN INK OR TYPE Waste Profile Sheet Coce
! o b - -
C ETMW
I Proposed Management Facility EO‘Z5+ U@QR@C;{IIM
lforr 1$ 10 G2 .327 ‘0 comaply with ™2 requirerre -t 57 3 aste agreement. g P { e
RUCTIONS FOR COMPLETING THIS FORM ARE ATTACHED Decision Expiration Date: | [ / '
+. WASTE GENERATORINFORMATION '
1 fikenerzior Nar-a. 1Chparlt - Sy, =it 2 &iC Coage
3. Macuny Adaress 272 of waste generzion) .
;. GEI”E’: orCa W Ssra érﬂ /‘({///5/’._) /\fO 5. 7= Pesat Code: 64/‘/ 7
[9 13 * - éL@ ’
echrcal Comrae- e ark Fci 3 prama Fllo) 344 . 25)
5. WASTE STREAM INFOR TloN Ssg Insfruct oz, : _
4 ams 21 Wasis ﬁ /ﬂo < —_ \g’{/ - '?"/’“/(“M Z“Jvd
ccess Gereravng Waste: ( d M/’G‘ Y el R R MR A Y P 7// rplil <4
3, Amau= Unig @4”9/&‘.{'//)‘0 120 ‘_;9 2y idore Ljf(&f/C"" ‘4. T;ge A T.ee 8 O
5. i c:al Hanaurg Instruetons: Suppier“ental‘lﬁo ~z1on Lion &

> Incdertal Wasts Types and Amounts: NAg

5

. TRANSPORTATION INFORMATION

r

thoe ¢i SPpmant [J Bu< Liquid T 3ux Siudge [ Bulk Sz d E\Z‘.«".:m.'ﬁcx ] Other
ippismeniat 3~ oping Information:

Nor o
YSICAL THARACTERISTICS OF WASTE 22z ~3~_cuons) (Omit for Type B)
o ! 2 Dcesthewastera.z | 3. S-.izz Zims B 70 FR21°C = _ayers I ZcacigGravty | 2. =res bgquics
I g '\ng incidental cas-” ‘E\E: T — cemi-Solid sl lay 22 //;" - — =5 \Er z
l Z o [ Yes fse RN —_ Powaer T Srlayers: Satgs {c’-‘-r.( S2.TE
l 1 cezonce O c-e A.3ingle =~3s2- :
o I 24 == O 0 310- <122 Oz T Range WA
s~ Zont_ X lone ) <=2 "F'60°C —  "10- 199°F/60 - 33 [12202 233C T Closed Cuz  Qpen = .
t ICAL COMPOSITION (Omit for Type B) RANGE [MIN-MAX}
/; 5 12 . - %% 2 Does ihe ~z5te coniain any of the folic «. 1g?
l /r”-“/’—pz}uié zQ_&f) - o4 provide o-zentrakon if known)
M L/LLf - % NO or LESSTHAN or ACTUAL
. % =TBs C O < 50 ppm el
l . % Crandes O 0 < 50 ppm e
- % safdes [0 {J <30 ppm ololag
- % o~enols O [ < 50 ppm -l
- %
Tota! %

Tne total compasilion must be ¢reater than o- zqual to 100% (.0001%> = ~opmar1 mg

—--



I8 !
SANIPLIMG SOURCE «QOmut for Type B) =z Drum Lagoon, Pit, Pond, Tank "Jat: r\c"céf( ﬁ:x

L1

5. REPRESE.TATIVE SAMPLE CEHTIFICATIC‘J (Ot tar Type B} /0
- Cem Gzmesez Name | A L. 2st et 2. Samole Dai=

Loiitiae ’*__=_ :—_r-e -z- ’:r - 72 7,17:_"61-\ ‘-rl"‘( /‘(a.uk. L3 é 1_&;1 -

T onrRssTTE 2 THihe 3t 3 2.tz “‘0v-= surs.ens”

.uf/é&%&éﬁé_:::::;;; ——— —

“ec Iv JSEPA ang/cr siate regulas &n
.e ratarais of ragiatec oncenirancs <f SCE 3 Poiychic raiges S cranys
T o.2E ~of zoniz ~ "2¢. sied concen et SLLE following ces!c Césang 3 7 Zes C* croane, zacrn, Heltasmion st

e

«og) - maare, Metrgxycn.cr, Toxaphere 2.0 =- 3 4, 5-TP (Slvexs

tetracnigceinylene -t i- Troen, ere ﬂeihvle'"e elaoigi+{
EXt1][o]gkot=alohrs | Inaaal e IhO-dIC. o'cc=f‘ ane, d.o~ corofuersmathane, -t 24 :" core-1,
stMane * T.o - arcemtyere, and T. 2-2 CrioroBth, 375 at grezis fMap t% (T IITzZomi o

> ncludes :- 13rc -3ven of the abov2 —amed b2 : loToounds wre-e tTs tstal
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mll
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Forest View Recycling and Dtsposcd Fadli

l [Q oreer View Y SERVICE AGREEMENT
P. O. Box 11116 NON-HAZARDOUS WASTE DISPOSAL
Kansas City, XS 66111

l A Divislon of Waste Manogement of Kanse, Inc

' The above-named disposal facility and corporation are referred to herein as “Facility” and “Contractor,” respectively,
CUSTDMEH S BILLING NAME

.
‘I —TETRA TECH,—ING.-
CUSTOMER'S BILLING ADORESS Ry S W

10 E. Cambridge Circle Drive Ste. 130

CITY, STATE/PROVINCE, ZIP/POSTAL COOE
Kangas City, Kansas 66103

CUSTOMER CORTACT

l Julie Westoff

[PHONE NUMBER
{ 933 621-6041

BANX REFERENCE BANK CONTACT PHONE NUMBER
I N/A N/A ()

Contractor may, in its sole discretion, requrre a collateral deposit (in the form of cash, letter of credit or surety bond) acceptable to Contractor. It 15 the responsibility

of the Customer to keep sad collateral deposit current. Collateral deposits, where utihized, may be adjusted when there is an increase in disposal tonnage and/for rates.

Credit may be extended 1o Customer after appropriate credit mformation, in a form acceptable to Contractor, has been presented to and reviewed by Coniractor
lCoIla:cml deficiencies must be corrected wathun 30 days of notce of required adjustment.

Baat- AR N Ll o ."\.m.»f(.’{.'vﬂ\vw- TR BN LM AR LY e '{-f\k'ﬂ' e T B P R -,

Thisisa legally hmdmg confract, and Contractor agrees to provide and Customer agrees to acceilt the '
waste dlsposal Services subject to the terms and .cond litions specified.in “this contract, « .’

AR N s e r VA L PRV A SV~ 3 L S

o D A IR PTPE At SN L PRI “ad

l ESTIMATED MONTHLY AMOUNT OF WASTE FOR DISPOSAL:

(Include unus e g , cubrc yards, pounds, kilograms) 7/\
SPECIAL INSTRUCTIONS:

l‘lCIDENTAL SPECIAL WASTE TYPES AND AMOUNTS:

E TERMS AND CONDITIONS ON REVERSE STDE AND THE ATTACHED CONTRACTOR'S DEFINITION OF SPECIAL WASTE ARE PART OF THIS AGREEMENT.
USTOMER

\&% CONTRACTOR .
M [‘/’(’J /( Cindy I, Wal*on
thorz natu Representative *
%@f Special Waste Consultant
'rlc / /7 7 ’ Title May 4 , 1994
FMNA 008SE © (02/92) N

@ Joded pejakans uo POy
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A

@ CONTRACTOR'S DEFINITION OF SPECIAL WASTE
1. "Special Waste" means Type A or Type B Specizl Wastes as defined below,

2. "Type

apop

A Speclal Waste” means my waste from a commercial or Industrial activity meeting any of the following descriptions:

A waste from an industrial process.
A waste from a pollution control process.
A waste containing free liquids.

Residue and debris from the cleanup of a spill of a chemical substance or commercial product or a waste listed n a.-c,, or e.-g. of this
definition.

Contaminated residuals, or articles from the cleanup of a facility generating, storing, weating, recycling, or dispesing of chernical
substances, commercial products, or wastes listed in a.<L, £., or g. of this definition,

Any waste which is non-hazardous as a result of treatment pursuant to Subtitle C of the Resource Censervation and Recovery Act
(RCRA).

Chemical-containing equipment removed from service, in which the chemical composition and concentration are unknown.

3. "Type B Special Waste™ means any waste from a commercial or industrial activity meeting any of the following descriptions:

a.

Friable asbestos waste from building demolition or cleaning; wall board, wall or ceiling spray coverings, pipe insulation, etc. This
does not include nonfriable asbestos unless it has been processed, handled, or used in such a way that asbestos fibers may be freely
released. Asbestos-bearing industrizl process waste is a "Type A Special Waste™.

Commercial products or chemicals which are off-specification, outdated, unused, or banned. Outdated or off-specification
uncontaminated food or beverage produets in original consumer containers are not included in this category, unless management of such
coniainers is restricted by applicable regulations, Contamers which once held commercial products or chemicals are included in this
category unless an end has been removed (for containers larger than 25 gallons), and the container is empiy as defined by RCRA, the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), or other applicable regulations.

RCRA considers a container to be empty when: all wastes have been removed that can be removed using the practices commonly
employed to remove materials from the type of container {(e.g., pouring, pumping or aspiraing), and no more than 1 inch (2.54
centimeters) of residue remains on the botom of the container or inner liner, or no more than 3% by weight of the total capacity of
the container remains in the container or inner liner (for containers £ 110 gallons), or no more than 0.3% by weight of the total
capacity of the container remains in the container or irmer liner {for containers > 110 gallons). Containers which once held
ACUTELY HAZARDOUS WASTES must be triple rinsed with an appropriate solvent or cleaned by an equivalent method. The
pressure in cylinders of compressed gas and aerosol cans must be substantially equivalent to atmospheric pressure,

Containers which once held pesticides regulated under FIFRA must be empty according to label instructions.

Untreated medical waste - Any waste capable of Inducing Infection due to contamination with infectious agents from bio-medical
sources including but not imited to a hospital, medical clinic, nursing home, medical practitioner, mortuary, taxidermist,

veterinarian, veterinary bospital, animal testing laboratory, or medical testing laboratory. Sharps from these sources must be
rendered harmiess or placed in needle puncture-proof containers.

Treated medical waste - Any wastes from a blo-medical source including but not limited to a hospital, medical clinic, nursing
bome, medical practitioner, mortuary, taxidermist, veterinarian, veterinary hospital, animal testing iaboratory, or medical testing
laboratory which has been autoclaved or othervwise heat treated or sterilized so that [t Is no longer capable of inducing Infection.

Any sharps from these sovrces must be rendered harmiess or placed in needle puncture-proof containers. Residue from incineration of
medical waste is 2 "Type A Special Waste”,

Residue/sludges from septic tanks, food service grease traps, or washwaters and wastewaters from commerclal laundries,
laundromats, and car washes, unless these wastes are managed at comvmercial or public treatment works.

Chemlcal-containing equipment removed from service, in which the chemical composition and concentration are known (e.g.,

-acetylene tanks, cathode ray tubes, Iab equipment, fluorescent light tubes, etc).

Waste produced from the demolition or dismantling of industrial process equlpment or facillties contaminated with chemicals
from the Industrial process. Chemicals or residues removed or drained from such equipment or facilities are "Type A Special Wastes™.

Incinerator ash generated at a Resource Recovery Facility that burned only non-hazardous household, commercial, or Industrial
waste and quallfies for the hazardous waste exclusion In 40 CFR 261.4(b). If the regulazory authority does not recognize the
household hazardous waste exclusion, then the ash is a “Type A Special Waste”.

N2
S HTEE
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Forest View Recycling and Disposal Facility
4800 Kaw Drive

P.O. Box 11116 . @ A Waste Management Company
Kansas City, Kansas 66102-111 @

' 913/287-2711 - FAX: 913/287-2793

TETRA TECH, INC.

JULIE WESTQFF

10 E. CAMBRIDGE CIRCLE DRIVE
8TE. 130

KANSAS CITY K8 66103

INVOICE DATE: APRIL 11, 1994
INVOICE NUMBER: 3580
PAGE: ONE

PROJECT NUMBER: #0144
PURCHASE ORDER NUMBER:

TRINITY RECEIVED IN LAB 04/04/94

13587: 0144-9569~-FV-DCI FIRE DRAIN VALVE

JOB SITE: RICHARD GAUBAUER AFB

SAMPLE TAKEN: 03/30/94, TRINITY

DESCRIPTION

4/21 13587 TCLP Volatiles

TCLP Semi-Volatiles
Paint Filter Test
Open Cup Flashpoint

TOTAL FOR REPORT #13587 $637.65

' REPORT DATE REPORT #

a dwision of Waste Management of Kansas. Inc



l | 112455

.
.' 62 East First Street
Mound Valley, KS 67354
l l l 1 Phone: 316/328 3222
ENVIRONMENTAL® LABORATORIES FAX: 316/328-2033

COMPANY TETRA-TECH-RGAFB DATE SAMPLED 03/30/94
CUSTOMER # 4423 DATE RECEIVED 04/04/94
l LABID 13587 DATE EXTRACTED 04/06/94
MATRIX S0LID DATE ANALYZED 04/06/94
SAMPLE iD 0144-9569-FV-DC! FIRE DRAIN VALVE DATE REPORTED 04/11/94
UNITS mg/L
' Analysis performed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311.
' TCLP Volatiles
SW-846-8260
l ABOVE REGULATORY
COMPOUND D-COQE RESULT DL LIMIT LIMIT mg/L
' Benzene po18 118 .100 0.5
Carbon Tetrachioride Doto ND 0.100 0.5
Chlorobanzene D021 .118 0.100 100
Chioroform Do22 ND 0.100 6.0
' 1.4 Dichlorobenzense 0027 ND 0.100 7.8
1.2 Dichioroathans pe28 ND 0.100 0.5
1.1 Dichloroathene 0029 ND 0.100 0.7
l Methy! Ethy! Ketone D035 ND 0.100 200
Tetrachloroethene D039 ND 0.100 0.7
Trichioroethana D040 101 0.100 0.5
. Vinyl Chloride D043 ND 0.100 0.2
DL - Detection Limit  {mg/L} ND - Not Detected
' *Result ts ahove the Regulatory Limit.
l Surragats Results % Recoveries Acceptable Limuts
Toluene-d8 98% 88-110
l Bromafiuorobenzena 101% 86-115
/ 1,2 Dichlorcethane-d4 102% 76-114
[+
| Chemust
i Trinty Environmental Laboratories
ll
' Page 1 of 2
Psaims 18 2

A Divistion of Trinity Environmental Technalogies. Inc.



- 110156

a_—
62 East First Street

. Mound Vailey, KS 67354
l l | 1 Phone: 316/328-3222
FAX: 316/326-2033

ENVIRONMENTAL LABORATORIES

COMPANY TETRA-TECH-RGAFB DATE SAMPLED 03/30/94
CUSTOMER # 4423 DATE RECEIVED 04/04/94
LAB ID 13587 DATE EXTRACTED 04/06/94
MATRIX sQuD DATE ANALYZED 04/06/94
SAMPLE ID 0144-8569-FV-DC! FIRE DRAIN VALVE DATE REPORTED 04/11/94

. UNITS mg/L
Analysis performed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311,

TCLP Volatles
SW-846-8260

Spike Duplicate

Spike Results % Recaoverigs Acceptable Limits % Difference
1,1-Dichioroethene 85% 61-145 10.01%
Benzens 102% 76-127 9.84%
Trichloroethens 91%

Chiorobenzene 94% 75130 9.29%
Toluene 96% 76-125 9.59%

Chemist
Trintty Environmentai Laboratories

71-120 10.01% l
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ENVIRONMENTAL LABORATORIES

62 East First Street
Mound Vvalley, KS 67354
Fhone: 316/328-3222
FAX: 316/328-2033

‘CTOMPANY FOREST VIEW RECYCLING & DISPOSAL DATE SAMPLED 3/30/94
CUSTOMER # 4423 DATE RECEIVED 04/04/94
LAB 1D 13587 DATE EXTRACTED 04/07/94
MATRIX sSOouD DATE ANALYZED 04/07/94
SAMPLE D 0144-9569-FV-DCl FIRE DRAIN VALVE UNITS mg/L

Analysis performed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311.

TCLP Semi-Volatiles

SW-846-8270
ABOVE REGULATORY

COMPOUND D-CODE RESULT DL LIMIT LIMIT mg/L
Cresols {totai} 0023 ) ND 035 200
2,4 Dinitrotoiuene D030 ND .035 0.13
Hexachlorobenzene D032 ND 035 013
Hexachlorobutadiene D033 ND .035 0.50
Hexachlorosthane D034 ND .0356 3.00
Nitrobenzene D036 ND .035 2.00
Pantachlorophenol DO37 NO 070 100
Pyriding D038 ND .035 0.50
2,4,5-Trichlorophenol D041 ND .035 400
2,4,6-Trichlorophenol D042 ND 035 2.00
DL - Detection Limit [mg/L} ND - Not Detected

Surrogats Results % Recoveres Acceptable Lirmits
Nitrobenzene-d5 62% 35-114

2-Fluorobiphenyl 53% 43-116

Phenol-d6 4% * 10-110

2-Fluoropheno) 6% . 21-110

2,4,6-Tribromophenol 64% 10-123

p-Terphenyi-d14 79% 33-141

* Low recovery due to matrix interference. Verified by Laboratory Control Sampia.

ist
ity Environmental Lahorateries
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ENVIRONMENTAL

COMPANY

CUSTOMER # 4423
LAB ID 13587
MATRIX SOLID
SAMPLE 1D

Analysis performed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311,

LABORATORIES

1410158

FOREST VIEW RECYCLING & DISPOSAL

0144-9569-FV-DCI FIRE DRAIN VALVE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

62 East First Street
Mound Valley, KS 67354
Phone: 316/328-3222
FAX: 316/328-2033

3/30/94
04/04/94
04/07/94
04/07/94
ma/L

TCLP Semi-Volatiles

SW-846-8270

Spike Duplicate

Spike Results % Recoveries Acceptable Limits % Differance
Phanol 22% 12-110 41.89%
2-Chlorophenol 57% 27-123 16.65%
1,4-Dichlorobenzena 40% 36-97 11.74%
N-Nitrosodipropylamine 81% 41-116 7.41%
1,2.4-Trnchlorobenzens 44% 39-98 15.63%
4-Chloro-3-Methylphenol 42% 23-97 10.67%
4-Nitrophenol 39% 10-80 4.75%
Acenapthene 58% 46-118 11.64%
2,4-Dinitrotoluens 75% 24-96 18.71%
Pentachiorophenol 119% 9-103 15.00%
Pyrene 111% 26-127 37.49%
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ENVIRONMENTAL LABORATORIES

62 East First Street
Mound Valley, KS 67354
Phone: 316/328-3222
FAX: 316/328-2033

COMPANY TETRA-TECH-RGAFB DATE SAMPLED 03/30/94
CUSTOMER # 4423 DATE RECEIVED 04/04/94
. LAB ID 13587 DATE REPORTED Q4/06/94
MATRIX SOLID
SAMPLE 1D 0144-9569-FV-DCI FIRE DRAIN VALVE
Paint Filter Liquids Test
SW-846-9095
l RESULT DATE ANALYZED
Free Flowing Liquids Megative 04/06/94
Chemist
' Trnmty Environmental Laboratories
' Page ! of 1
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A Division of Trinity Envirenmental Techneoleogles, Inc.
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.' 62 East First Street
Mound Valley, KS 67354
I I l I Phone: 316/328-3222
ENVIRONMENTAL®Y LABORATORIES FAX: 316/328-2033
COMPANY TETRA-TECH-RGAFB DATE RECEIVED 04/04/94
CUSTOMER # 4423
MATRIX SoLID
SAMPLE ID 0144-9569-FV-DCI Fire Drain Vaive
LAB ID 13587
Open Cup Flashpoint
SW-846-1010 MOD
RESULT DATE ANALYZED
NO FLASH OBSERVED < 140F 04/07/94

Chemist
Triruty Environmental Laboratones
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A Dlvision of Trinity Environmental Technologies, Inc.
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Spate of Kansas

Joan Finney Governor

!
Department of Health and Environment
Robert Harder, Secretary

April 29, 1994

Julie Westoff

Tera-Tech, Inc.

10 E. Cambridge Cirecle Drive.
Suite 130

Kansas City, Kansas 66103

Re: Industrial Solid Waste Disposal Authorization Number 94-616

Dear Ms. Westoff:

I We have considered your request for disposal of approximately 5
cubic yards of soil contaminated with jet fuel {(analysis Provided}.
From spill clean-up, Richards -~ Gebaur AFB, Grandview, Mo.

I Approval is given to dispose of this waste at the Forest View

landfill operating under Kansas Permit 469 provided the following
conditions are met:

1, Approval to deliver the waste must be obtained from the
landfill operator prior to transporting the waste to the
landfill. The final decision on whether to accept or reject
the waste rests with the landfill operator. Please contact
Kevin O'Brien, General Manager, telephone 913-287-2711 +to
obtain approval, If the landfill operator refuses to accept
this waste you should contact us to determine alternate

disposal options.

2. The waste must be transported separately to the landfill and
be identified to the operator upon delivery.

3. Eansas Administrative Regulation 28-29-23(r) requires solid
waste disposal facilities to maintain a log of commercial or
industrial wastes received such as sludges, liguids, and
barreled waste. The log must indicate the source and quantity
of waste and the disposal location thereof., The industrial
waste authorization number should be used as identification
when entering the shipment into the log.

Esion of Environment, Bureay of Waste Management, Forbes Field Building 740, Topeka, Kansas 66620-0001
Telephone: (913) 296-160¢
Fax Number: (913) 296-15%C

Db An Damcind Baper
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Julie Westoff
Page 2, Authorization Number 94-816

April 29, 1994

4, This approval is valid for disposal of only one shipment to
the landfill. If additional shipments are required you must
contact us to receive another disposal authorization.

If you have any questions, feel free to contact me. (813-296-15986)

Sincerely you

Lo

Thomas Gross, Chief
Solid Waste Section
Bureau of Waste Management

d/rek/sc

C John Mitchell
Kevin O'Brien
John Cotter

Trevor Urban
Northeast District - Richard Bromnaugh
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Leaking Underground Storage Tank Soil Cleanup Guidelines
for Undisturbed Soil

Site Scora 15 Score 10 Score 5 Score 0

Features if True if True if True if True

Groundwater No Unknown Poor Yes

potable? 15

Depth to > 100 ft 51-100 ft 25-50 ft < 25 ft 0

groundwater?

Natural None Unknown Present Predominant

fractures 10

present?

Man-made None Unknown Present Predominant

vertical 15

conduits?

Man-made None Unknown Present Predominant )

horizontal 0

conduits?

Co-arse soil None Unknown Present , Predominant

or sand -

present? 15

Water wells > 1000 ft 501-1000 ft 100-500 ft < 100 ft

nearby? away 15 | away away away

Background Above Unknown Befow Nondetectable

levels action 10 action

present? levels level’

Subtotals 60 20 0

Total Score = 80

Soil Cleanup (ppm}

Total Score 101-120 71-100 41-70 40 or less

BTEX = 2/10/50/50 1/5/10/10 . 0.5/1/2/2 B+T+E+X < 2

TPH = 500 200 100 50
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TO: Julie Westhoff, Pam McKee. Project Managers DATE: 30 March 1994
Kansas City, KS

I 21K
FROM:__Arlen Saxton, Field Auditor [tYV.4r ApPROVAL (1]

TETRA TECH, INC.

348 West Hospetahity Lane, Suite 300

San Bernardinn, CA 92408-3216 . H : H - 1 i
Telephane (309} 3611674 SUBJECT:_Field Audit of the Richards-Gebaur AFB Hydrant Line Activities
FAX [909) B89-1391

On March 24 and 25, 1994, a field QA audit was performed at the Richards-Gebaur AFB project.

OBSERVATIONS

Prior to field activities on both days, the HNU Photo Ionization Detector was calibrated to manufactures
specifications and according to the QAPP for the project. Sampie fabels and sampling materials were
prepared for use.

March 24, 1993: The Layne Western drilling crew began to set-up at the Fire Valve area at
approximately 0800. At 0830 drilling began using a 6-inch hollow stem auger fitted with a continuous
core sampler. Samples taken out at 0-5 feet depth, 5-10 feet depth and 10-15 foot depths. Auger refusal
at 14 feet for all 3 borings this day. At approximately 1530, the Layne Western crew began decon

procedures and grouting boreholes.

March 25, 1993: Prior to drilling activities, the chain-link fence needed to be further removed to
accommodate the sampling activities. At 0810 drilling began, using a 4-inch auger. Samples taken at
3 feet, 5 feet and 8 feet. At approximately 0930, move off Fire Valve Line and set-up at gas line. At
1000 drilling resumed at gas line.

For the Drainage Pond project, the crew members will be the same and as such, it can be determined that
the same quality work will be performed during the Drainage Pond project.

CONCLUSIONS

Sample preparation, sampling technique, sample handling, record keeping and decon procedures followed
the Richards-Gebaur AFB Work Plan, Sampling and Analysis Plan, Field Sampling Plan and Quality
Assurance Project Plan.

Clearly, this qualified crew knew and adhered to the site plans. No discrepancies were noted. A job
very well done to Pam McKee, Julie Westhoff and crew.

AWS mlk
AWS-068

ce: Brownlie, W Ph D, Tt SBO
Kassakhian, G. Ph.D., Tt SBO
Krohn, R., Kansas City
Pacheco, S., Tt SBO
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Contract:
Site: _Richards-Gebaur AFB

9570

118274

FIELD ACTIVITIES
RECORD KEEPING AUDIT CHECKLIST

Date: 03/25/94

Auditor: Arlen Saxton

Yes

No

Location of Record
Comments

Record Keeping Requirement

X
X

PID

N/A

N/A

N/A

N/A

Layne Western Drilhing

EQUIPMENT CALIBRATION

1. FID or PID pre calibrated?
post calibrated?
Standards used

2. pH Meter pre calibrated?
post calibrated?
Standards used

3.  Conductivity Meter
pre calibration check?
post calibration check?
Standards used

4. Turbidimeter standardization check?

5. CGI Meter pre calibration?
post calibration?
Standards used

FIELD RECORDS
1. Name & Address of Field Contact on log

book cover.
2. Date of Entry
a) Log Book
b) FDS
c) Others:
Specify B Borehole Log

3. Names and affiliations of personnel on site.

Lontractor

AWS-068



118275

Location of Record

Yes No Comments Record Keeping Requirement
X 4.  Description of Field Activities.
X 5. Weather conditions.
X - 6. Location of activity.
X 7. Observations of activities environment.
X 8. Identification of Sampling Device,
X 9. Any field measurements taken.
X 10. Sequence of sample coliection.
X 11. Type of Sample Matrix.
X 12. Date and Time of sample collection.
X 13. Field sample [.D.#.
X On C-O0-C 14. Sample distribution.
X 15. Samplers name.
X 16. Sample type (replicate, QA/QC, etc.)
X N/A 17. For Groundwater:

a) Were samples filtered?
b) Screen type & Size noted?

¢} Preservatives used noted?

AWS-068
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Location of Record
Yes No Comments

Record Keeping Requirement

N/A

-

18. Each page in log book signed or initialled?

19. Are c?rr ctions correctly lined out and
initialled’

20. If information is not in log book, It is
referenced to another data sheet?

PHOTOGRAPHS

1. Roll and Frame number recorded.

2.  Time and date recorded.

3. Photographer noted.

4. Location of photograph noted.

5. Subject of photograph noted.

6. Significant or relevant features noted.

7. Elames of personnel in photograph, if
ny.

Additional comments:

AWS-068
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ENVIRONMENTAL SOIL SAMPLING
SYSTEMS AUDIT CHECKLIST

Contract: 9570

Site: Richards-Gebaur AFB

Date: 25 March 1994

Auditor: Arlen Saxton

Yes No Comments Operation
PRESAMPLING OPERATIONS
X Continuous Core Soil 1. Sample type? (specify)
X 2.  Qualified personnel?
X 3. Adeguate facilities, equipment, and
supplies?
X Decon Performed in 4. Decontamination performed according to
Accordance with RGAFB current procedure? (Scap, potable water,
ESP Type II, reagent grade water, methanol,
hexane.)
X 5. Sampling locations properly specified?
X Final Nov 1993 6. Copy of task instructions or QAPP?
Revision # Final Draft - December
1993
X N/A 7. Copy of daily sampling schedule?
SAMPLING OPERATIONS
X 1. Samples collected at proper
sampling locations?
X 2. Appropriate sample technique used
to obtain representative sample?
X 3. Appropriate techniques used to
ensure sample integrity and avoid
contamination?
X 4. At least 10% rephicate/duplicate
samplies collected?
X 5. Sufficient volume of sample

collected?

<FA\ADMINAHAZAVF-11515> L1103
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Yes No Comments Operation
X 6. Suitable sample container used for
storage?
X 7. Sample containers properly labeled?
X PID, Hnu Used 8. OVA measurements taken and
. recorded prior to sampling and
every 30 minutes during sampling?
POST-SAMPLING OPERATIONS
X Decon Performed in I. Decontamination performed
Accordance with RGAFB according to current procedure?
ESP (Soap, potable water, Type II,
reagent grade water, methanol,
hexane.)
X 2. Sampling date, time, and location
properly recorded in logbook?
N/A, Samples Hand 3. Suitable sample shipping container
Delivered to Lab label used?
X 4. Chain-of-Custody form filled out?
X N/A 5. Chain-of-Custody seal affixed to sample
container?
6. Refrigerated sample storage?
X 7. Overall recordkeeping procedure

adequate?

Additional comments:

< F VADMINVHAZ\F-11118>  [1/10/93
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OMB Approval Number: 2050-009%
Approved for Use Througn: 1/92

-
-

Waste Site

< EPA  Potential Hazardous

Preliminary Assessment Form

Identification

State* CERCLIS Numper

CERCLIS Ducavery Date

1. General Site Information

Richards—-Gebaur AFB
Street Address.
M2¢ JRP Site SS009
G~ Kamsas City e MO ERET liaekson | | o
Approyumate Ares of Sie Stanis of Sie
Lauods Loogiasde 0 Acuve O Not Specified
o , . o s . o Aerea X acuve T NA (GW pume e )
T L AL A e R

2. Qwner/Operator Information

owner U,8 Air Force

Openlor  game as owner

S AdrE 5471 Hangar Road

Steet Address

Ciev Kansas City

Cry

Teleopmoe

{ 81@ 348-2511

%o ‘ AV

State p Code Telephone

Type of Owmneragy

How lnually [dennfied

Tetra Tech

Z Prive 3 Countv 3O Ciuzen Coxnpiamt & Fodeeal Prognm
“XFedernd Ageacy Z Muncmal 2 PA Prtisom 0 lpeadental
Name 23 Not Spexifoed O Stats/Toeai Progrxm O Not Specifisd
Z Staw = Onber T RCRA/CERCLA Nouficanoa T Onber
Z lndun
3. Site Evaluator Information
Mame of Evalusior Ageacv/Org saazanon Dastr Proparod

03 June 1994

sweet Address 10 E. Cambridge Circle Dr. cv-Kansas City sue KS
Name of EPA of Staic Agency Conuct Stre Address
NA
City State Telephone
( }
4. Site Disposition (for EPA use only}
Emergency Responsc Romaval CERCLIS Recommendason Sgoanure
A1scasment Recommendauon T Higber Priory 51
= Yes Z Lower Prnonv 5l
Z Mo Z NFRAP Name (typed)
Datc Z RCRA
Z Other
Dawe Posrzoa-
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pre

O loorpansc Chemucals
O Pluste and/or Rubber Product

O liunk/Satvage Yard
0 Mumucrpat Landfill

o EP Potential Hazardous Waste Site CERCLIS Number
A Y4 Preliminary Assessment Form - Page 2 of 4
5. General Site Characteristics |
Predomumant Lind Uses Withm 1 Mue of Sne (cheek all that apply) Snie Senmg Years of Operanaa: i
R Induscul i Agrcumre [ DOI O Urban Beguonmg Year L1901
O Commerewt 0 Mmmg O Other Federal Pacility & Suburban
T Resdental T poo O Rurad Endmg Year
O ForeFrelds (O DOE O Other
C Udimown
Type of Sne Opcrabans {check all that spphy). Wastz Geoerated
Konsme
71 Manufsctunmng (must check subcategory) O Retad O Offane
O Liznber sad Wood Products 0 Recycimg 0O Oatir sd Offate

C Tulmgr Pie

T Trash Pae {open dump)

T Land Tresonent

O Pamu, Vamsbes [J Other Landfill Waste Depostucn Authonzed By
O lodustral Qrgans Chemicals DOD XX Present Owoer
0 Agncumiral Chemxals O DoE O Former Crwner
(e g . pesucides, fcrulaers) 0 poi O Present & Former Owner
0 Miscellaneous Chomucal Products O Other Federal Facalnty 0 Unurhonzed
(¢ g.. adhearves, cxplosrves, mk) O RCRA O Usknown
0 Prmary Mctals 0O Treatment, Storage, or Duposal
C Metal Coaung, Plaung, Engraving C Large Quanty Generator Waste Acceasible to the Public
O Metal Forging, Stampmg 2 Small Quantry Generusor O Yes
O Pabrcated Strucaural Metal Product £ Subutic D X No
0O Ekctronx Equrpment 0 Munmiempal
0O Other Manufscrurmg O Industnal
= Mmmg O *Converter®
0 Mctals O *Prowxctve Fuer®
O Coal O *Noo- or Late Fiker* D"“"‘s o ‘:3:;’2‘"”"‘
O Od «nd Gas O Not Speefied '
O Noo-meaalbe Mmerals O Other 75  Femt
6. Waste Characteristics Information
Souree Type Saurce Wame Quantty T’m—t: Geoerzl Types of Warie (check all that apply)
{check all that spply) (mehude vns) .
O Meul O Pesnerdea/Herbicades
C Landfil Organucs O Acwds/Bases
C Surface lmpoundment O orgrmacs O Oy Wase
T Dnms O Sotvenns 0O Muncmpal Waste
D Tsnks snd Noo-Drum Ce 1 O ProtvPigmenn [ Mmmg Wasie
~ Chomeal Waste Prie —_— —— | O Liboruory/Hoepral Waste O Explosrves
T Scrap Mctal or Junk Pk o  Wase O Oer

2 Coasructon/Demobiton
Waste

5 Cootsmmated Ground Watcr Phanc
(umsdcntficd source)

=oply)

& Cootammated Surface 'Waler/Sedmmeat
mdenulicd source)

Heontammuied Sod

Z Other

= No Sources

'c:mw=WmV=Vohm.A = Area

Physrcal State of Waste a3 Deposrted (check all that

B sobd O Shudge O Powder
OLqud O Gu
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SEPA

Potential Hazardous Waste Site
Preiiminary Assessment Form - Page 3 of 4

CERCLIS Number

7. Ground Water Pathway

Ut Oromd Water Useq for Drmimg
Waies Withm 4 Mules
= Yes
Na.. _

Type of Droiung Water Wells
Withun 4 Mulcs (check alt that
apply}
0 Munscrpal
O Provaw
Nexoe

hm.wnmww
Wihdrawe Prom.

Water
B Yes
O No 0- % Mie
>4 - 3% Mule
Hive Prooary Targes Drmkmg V- uer
Wells Becu Jdenbficd >% -1 Mule
O Yea
& No >1 -2 Miles
If Yes, Enter Prmoary Targew Populaton:
>2-3 Mika
Poopic
- - >3-4 Mikes

Deptts o Shallowest Aquufer”

200 pea
Karst Tormum/Aquifer Present.
Yo
B No

Nearcst Designaied Wellhead Prowcsuoa
Area,
O Undertxes Sie
O >0-4 Miks
chncW'nhm-iMiln

Lust Secondary Target Populataa Scrved by Ground Waicy

None

Total Withun 4 Miles

——

8. Surface Water Pathway

that wpply)

Type of Surfasce Water Drammg Snc and 15 Miles Dowmnstream (check all

XStream [XRiver ([KPood ] Lake Peat
O Bay 0 Ocem O Other

0.5 Mia

Sbortest Overiand Dintance From Aay Sourse to Surface Waier

OYes
XNo

ls There a Suspected Release o Surface Water

Sz u Locsued m:

HZ > 500 yr Floodplam

0 Annual - 10 yr Floodplam
0O >10y7 - 100 yr Flocdplaza
0O >100 yr - 500 yr Floocplam

ZYu

X No

Z Yes
Z No

Drmkmg Water Inukes Located Aloog the Surface Warer Mograbon Path:

Have Prooary Targat Drmimg Water Intakes Bom [dennfied.

If Yes Enter Populatiou served by Prunary Tergat [ntakes

People

Name Water Body
NA

List Al Secondary Target Drmkmg Weter Intakes:
Flow (cfs) Populstion Served

Total withn 15 Miles

Y

¥ No

G Yes
T No

Fubienes Located Aloag the Surface Water Mgrinon Pith

Have Promary Target Frabenes Beon ldenn(ied

List All Sccondary Target Pubencs
Watcr Bodv/Fisbery Name

NA

Plow (cf)
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Potential Hazardous Vraste Site
Preliminary Assessment Form - Page 4 of 4

SEFA

CERCLIS Number;

8. Surface Water Pathway fcontinued)

Wetlinds Locaed Along the Surface Waler Migrauvon Path
T Yes

Z No

Have Promary Targer Wetlands Been Jdeoufied
= Yes

X No NA

st Sezoodary Tarpes Wetlands

VWater Boxhy Flow 1cfs) Fronuge Miey

Other Scarmive Envirotments Locsied Aloag the Surface Water Migrauca Pach
— Yo
5 Ne

Have Promary Tarpet Sensive Envircnments Been Idcoufied

J Ne

List Secondary Targer Scosirve Environmennss

Waer Bodv Flow (cfy) Semsiuve Favironment Tvpe

9. Soil Exposure Pathway

Arc People Occupymg Rendences or

If Yes, Enter Toul Reasdent Population

Pooplc

Number of Workery Onsie

Have Terrestrul Senmiuve Eavironmenu Besn Identified oa
Ancodmg Scbool of Daverre oo or Wiathun 200 O Mose or Wnhin 200 Fest of Arcas of Koown or Suspecied
Foot of Aress of Kpnown of Suspectsd . -0 Conummaton:
Coaummation. 161 - 1,000 = Yes
Z Yes O > 1.000 XXNo
Z Na

If ¥ ca, Last Exch Terreyunal Scontve Environment.

70. Air Pathway

Ls There & Suspected Relexsc to Aur
Z Yes

fNo
Enter Towd Popuizuon o or Withm

NA
Onaute

Wetlands Locsted Wrihm 4 Maes of the Sz

T Yes
= No

KA

0- % M

>Nk Mide

> i Mide

Other Souttrve Enviroomenty Located Withmn 4 Males of the S

Z Yes NA

Z Ne

>4 -2 Moy
>71+3 Mia

>3 .4 Mikg

I

Tekal Withm 4 Miles

Last All Seunurve Epviroorneaty Withm ¥ Mue of the Site
Duunce Senstirve Environment Type/Wedands Area tacresl

Crnane

G- W Male

>N - Mk

NA = Not Applicable

[ A
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\ 5527

YRy
| F’J iE § —_CHEMICAL DIVISION
L

Als

Kansas City Testing LABORATORY

1665 JEFFERSON AC. 816-842.7350
KANSAS CITY, MISSQUR! 64108

L
£ st

March 20, 1592 so/ [ foprra

Paul Wrabec : i -
Environmental Specialist Inc. Al / Z. @ 6 2%

3C01 E. 83rd Street
Kansas City, Missouri 64130

e

Dear Mr. Wrabee:

One 0il tample was delivered to Xansas Clty Testing Laboratory on 3-17-92. The sample was
analyzed under KXCTL Job No, £212-92-2026; C2874. The analysis resclts are detailed below.

I

i

I

i

i

i

i BTEX by EPA Method 8020

Sample Benzene  Toluene  Ethylbenzene Total Xylenes

I :
i

i

i

|

1

i

Richard Gebaur AFB <10 2000 4000 T 28000

{ BTEX results are in ug/Kg or parts per billion. Detection iimiy lorppb.

TPH by EPA Mecthod 418.1 with MO-DNR Modification

Sample TPH (mg/Kg) l "RA
Richard Gevewr AFB {24,870 ) W “ _ 3 @t
"TPH results are in mg/Kg or perts pet million, Detection limit § ppm.

Opev Cup Ylash Point by ASTM D92-85

Sample Flash Point °F

Richard Gebaur AFE > 200
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RBK-K61-1816

TETRA TECH, INC,

10 East Cambridge Circle Drive
Suite 130

Kansas City, K5 66103

Telephone (913) 621-6041

27 August 1993

Captain J. Bradley Beck
Department of the Air Force
Air Force Center for Environmental Excellence/ESB

8001 Inner Circle Drive, Suite 2
Brooks Air Force Base, TX 78235-5328

Subject: Clarifications to the Statement of Work
Preliminary Assessment/Site Investigation of Site SS009 and
Assessment of Drainage Pond Richards-Gebaur Air Force Base
Contract F33615-90-D-4006, Delivery Order 0008
Tetra Tech, Inc. No. TC 9569

Dear Captain Beck:

This letter discusses the adjustments to our project approach that Tetra Tech has implemented per your
request and those that are based on Tetra Tech’s professional judgement. These changes reflect clarifications
to the requirements listed in the Statement of Work (SOW) for the Preliminary Assessment/Site Investigation
(PA/ST) of IRP Site SS009 and the Assessment of the Drainage Pond at Richards-Gebaur Air Force Base
(AFB) in south Kansas City, MO. Listed below are the Sections from the SOW that required some form of

modification,
Section 1.3 - Project Deliverables

The SOW states "deliver the following documents (Engineering Network Analyses, Work Plan, Letter Report,
Technical Report, No Further Action Decision Document, Analytical Data ITIR, and Project Definition ITIR)
in compliance with the requirements of item VI, the formats required in sections 1 and 4 of the Handbook,
and the specifications noted below." Exceptions to the Handbook-To Support the Installation Restoration
Program (IRP) Statements of Work requirements are as follows.

The Outlines for the PA/SI of IRP Site SS0Q9 and the Assessment of the Drainage Pond originaily submitted
to the USAF by Tetra Tech on 15 July 93 followed those provided in the Handbook for the Work Plan,
Sampling and Analyses Plan, and Health and Safety Plan for each site. The only exception was the Work
Plans contained tasks for a PA/SI and a RCRA Facility Assessment (RFA) instead of the RI/FS tasks shown
in the Handbook.
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Captain J, Bradley Beck

Clarifications to the Statement of Work

Contract F33615-90-D-4006, Delivery Order 0008
27 August 1993

Page Three

Soils for volatile organic constituents will be collected in glass jars instead of the brass rings, or equivalent,
described in the Handbook. The proposed soil sampling program calls for 3-in diameter continuous samplers
(5.0 ft length) for the collection of soil samples. These samplers are not conducive to using brass rings. The
proposed field screening program involves first logging the sample, taking an OVA reading, dividing portions
of the sample core and placing it into containers, and then conducting a head space analyses. The use of brass
rings would interfere with the proposed sampling program by not allowing proper logging and sample
collection procedures to obtain representative samples. Brass rings are normally used to prevent the potential
loss of volatiles during sample collection but do not allow for the collection of samples from the same

interval for multiple analyses. The proposed method will reduce the loss of volatiles by minimally disturbing
the soil sample and still allow for multiple sample analyses.

Other Items

Of additional importance are those sections provided in the Handbook for site investigations that will not be '
implemented by Tetra Tech as they are not stated in the SOW. While this list could be lengthy, the most

important section at this time is the one concerning data management. The Handbook states that a data l
management plan be established to meet the deliverable requirements of the Installation Restoration Program :
Information Management Systemn JRPIMS), However, there is no reference to this system in the SOW;

therefore, Tetra Tech will not be utilizing such a plan. We have been advised by you that the IRPIMS was l
intentionally left out of the SOW to reduce costs and in consideration of the Base closure status, IRPIMS

would be of limited value. Instead, the data will be submitted in the format of an Analytical Data ITIR, as
stated in the SOW.

Please contact me should you have any questions or comments concerning these issues. We felt it was
important to document these clarifications to help assure a smooth transition from you to Ms. Butcher.

Sincerely,

o, 0Tl

Russell B. Krohn
Associate Director

ce: B. Brownlie
L. Hoyt

fal 1w oak Lol
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TECHNICAL DOCUMENT TO SUPPORT NO FURTHER ACTION
DECLARATION
SITE NAME AND LOCATION

The Fire Valve Area, Installation Restoration Program (IRP) Site $S009, is located in the central
portion of Richards-Gebaur AFB, Missouri. Richards-Gebaur AFB is a former Air Force Reserve
Base located in west-central Missouri, approximately 18 miles south of downtown Kansas City
and three miles from the Kansas State line. The Base is bounded by the City of Belton on the east
and south, and is surrounded by Kansas City to the north and west. The Fire Valve Area is
located at the edge of the Civil Engineering Complex, directly behind (southwest side) Building
605.

STATEMENT OF BASIS

The No Further Response Action Planned (NFRAP) decision for soils at the Fire Valve Area is
based on the results of the Preliminary Assessment/Site Inspection (PA/SI) of the Fire Valve Area
completed between 1993 and 1995. The PA/SI included a literature search to obtain background
information; field investigations to determine whether contamination remained in the Fire Valve
Area and the source of that contamination; development of a conceptual site model; and
completing a qualitative risk assessment to estimate the potential risk posed by the site to public
health and the environment.

DESCRIPTION OF SELECTED REMEDY

The conceptual site model and qualitative risk assessment identified current and potential
exposures, and evaluated potential risk associated with the Fire Valve Area. The only potential
receptors identified through the qualitative risk assessment were utility workers conducting
maintenance along the water line, however, their risk is considered minimal as the major
contaminant identified above levels of concern was total petroleum hydrocarbons (TPH). Only
one soil sample collected from a depth of 4.5 feet exceeded the regulatory cleanup level of 200
ppm TPH. In addition, maintenance on the line would be intermittent, occurring on an as-needed
basis.

Therefore, based on the current conditions at the Fire Valve Area, no significant risk or threat to
public health or the environment exists with respect to the soils The selected remedy for the soils
in the Fire Valve Area is a no further action under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended. However, the groundwater system
underlying the Fire Valve Area requires further study and is not included in this NFRAP decision.

DECLARATION

The NFRAP decision represents the selected action for the Fire Valve Area site and has been
developed in accordance with CERCLA, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, and the National Contingency Plan (NCP). The selected

Fire Valve Area
29 September 1995 Page u No Further Actton Dectsion Document
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remedy of no further action with respect to soils is consided protective of human health and the
environment, attains federal and state requirements that are applicable or relevant and appropriate,
and is cost-effective. The statutory preference for further treatment is not satisfied because further
treatment was not found to be necessary for soils. Contaminant levels in the soils at the site have
been determined to present no significant threat to human health or the environment; thus, no
treatment is necessary.

Zlontt 2 LA Dates 27 S b 1075~
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1.0 INTRODUCTION

This Decision Document (DD) supports the no action alternative for IRP Site SS009-Fire Valve
Area, at Richards-Gebaur Air Force Base (AFB), Missouri. Richards-Gebaur AFB is a former
Air Force Reserve Base located in west-central Missouri, approximately 18 miles south of
downtown Kansas City and three miles from the Kansas state line (Figure 1.0). The Fire Valve
Area, Site SS009, is located at the edge of the Civil Engineering Complex, directly behind
(southwest side) Building 605 (Figure 2.0).

The purpose of the DD is to summarize the existing data for the site and to describe the Air
Force's rational for selecting the no further action alternative with respect to soils in the Fire
Valve Area. The objectives of the DD for the Fire Valve Area are:

1. To briefly describe the location, history, and environmental setting of the Fire
Valve Area at Richards-Gebaur AFB;

2. To describe the current status of the site based on Tetra Tech's Preliminary
Assessment/Site Inspection conducted in 1994; and

3. To assess the risk to human health and the environment.

Data resulting from the Preliminary Assessment/Site Inspection (PA/SI) by Tetra Tech, Inc.
(1995) were used to derive and support the no action alternative for soils at the Fire Valve Area.
Data are included in the PA/SI report (Tetra Tech, 1995) describing the investigation and results.

2.0 COMMUNITY PARTICIPATION

There has been no community involvement in the Preliminary Assessment/Site Inspection of the
Fire Valve Area at Richard-Gebaur AFB, MO.

3.0  SITE DESCRIPTION

The Fire Valve Area, Site SS009, is located at the edge of the Civil Engineering Complex,
directly behind (southwest side) Building 605 (Figure 2.0). During excavation by an Air Force
contractor in March 1992 to repair an underground water main valve, petroleum product was
discovered. Approximately 10 cubic yards of soil were removed and the excavation was
backfilled with clean fill without adequate documentation to confirm clean. The excavated soils
were tested and contaminant levels exceeded the State of Missouri's cleanup levels for ben-
zene/toluene/ethyl benzene/xylene (BTEX) and total petroleum hydrocarbons (TPH). The source
of the petroleum contamination and the possibility that contaminated soils remained in the Fire
Valve Area surrounding the original excavation were investigated as part of the PA/SI

Fire Valve Area
29 Seprember 1995 Page I No Further Acnion Deciston Document
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3.1  Topography and Climatology

Topography

The topography of Richards-Gebaur AFB is gently rolling with an average elevation of
approximately 1,000 feet above mean sea level. The regional terrain is characterized by a nearly
level plain that has been incised by tributaries of the Missouri River, resulting in rolling hills with
relative relief ranging from 50 feet to 150 feet. The Base is situated on the south-central portion
of a broad plateau known as the Blue Ridge, with the Blue River to the west and the Little Blue
River to the east. The Blue River basin and the Little Blue River basin provide drainage for the
area, Both rivers flow to the northeast into the Missouri River, located approximately 20 miles
north of the Base. Within this drainage basin, Base storm water flow is generally toward Scope
Creek, which flows from south to northeast through the Base.

Climate

The following climate information was also obtained from the Soil Survey of Jackson County
(SCS, 1984). The consistent pattern of climate in Jackson County, MO and for Richards-Gebaur
AFB is one of cold winters and long, hot summers. Heavy rains occur mainly in spring and early
summer. In winter, the average temperature is 33 degrees F, and the daily minmimum average
temperature is 24 degrees. In summer, the average temperature is 78 degrees F., and the average
daily maximum temperature is 88 degrees F. The total annual precipitation is 35.75 inches, of
which 70 percent falls in April through October. Peak precipitation occurs in the spring and fall,
whereas summer rainfall events are intermittent. The average seasonal snowfall is 22 inches. The
average relative humidity in mid-afternoon is about 60 percent; humidity is higher at night, and
the average at dawn is about 80 percent. Prevailing winds are from the south.

3.2  Geology/Hydrogeology

Geology
Richards-Gebaur AFB is located within the Osage Plains region of the Central Lowland

physiographic province. The region is characterized by low relief, wide, maturely dissected
uplands, and relatively steep valley slopes. Within Jackson and Cass counties, sedimentary rocks
of Pennsylvanian age (Kansas City Group) comprise the uppermost geologic units and reach a
thickness of about 500 to 900 feet. In general, the rock strata dip toward the northwest at about
10 feet per mile. The regional dip may be modified locally by low anticlines, synclines, and
domes. Richards-Gebaur AFB is located on the King anticline, a structural rise favorable for oil
and gas production and the oldest gas producing area in Cass County; however, gas production
ended in 1938 (CH2M Hill, 1983).

The geology of the Base is characterized by very thin loess deposits over residual soils derived
from the in-place weathering of the underlying limestones and shales. Rock outcrops are found
along Scope Creek. Exposed rocks include the Wyandotte Formation (Argentine Limestone
Member), Lane Formation, the Iola Formation (Raytown Limestone Member), and the Chanute
Formation.

The Argentine Limestone Member of the Wyandotte Formation is the predominant rock unit and
caps most of the upland areas. The unit consists of a highly weathered limestone that reaches a

Fire Valve Area
29 September 1995 Page 4 No Further Action Decision Document
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maximum thickness of about 50 feet. Weathering has produced enlarged, clay-filled, vertical joints
and layers of soft clay along horizontal bedding planes. Groundwater moves through these joints
and planes where conditions permit. The Lane Formation underlies the Wyandotte Formation and
1s described as a grey micaceous shale of generally low permeability with several feet of cross-
bedded sandstone near the top of the Formation. The thickness of the Lane Formation ranges
from 20 to 60 feet and outcrops on the Base range from 35 to 45 feet. The Raytown Limestone
Member of the Iola Formation is a thin limestone unit about 10 feet thick that outcrops along the
banks of Scope Creeck. The Chanute Formation, comprised primarily of shale with interbedded
limestone stringers, underlies the Raytown Limestone Member. The Chanute Formation is not
exposed at the Base but is covered by alluvial soils along Scope Creek. Rock units underlying
these formations consist of sedimentary rocks overlying a Precambrian basement rock of granite
at depths greater than 2,500 feet (Gentile, 1984 and CH2M Hill, 1983).

The bedrock underlying the Fire Valve Area was not cored during the PA/SI; drilling advanced
to bedrock/auger refusal at a depth of 14 feet below ground surface with weathered limestone
fragments recovered in the sampler at 14 feet below ground surface. The soil borings for the
PA/SI (B1 through B4) describe a greenish-gray clay grading to a tan clay at approximately 8 to
10 feet. The tan clay from 10 to 14 feet below ground surface was described as having a platy
weathered bedrock texture with limestone fragments at its base. The Fire Valve Area appears to
be underlain by the Raytown Limestone Member.

Hydrogeology
Regionally, Richards-Gebaur AFB i1s located within the Osage-Salt Plains groundwater area of the

Central Nonglaciated Plains groundwater region. The Osage-Salt Plains area is characterized by
Pennsylvanian and Mississippian sandstone and limestone aquifers that yield water from shallow
wells at low rates; wells deeper than 400 feet yield non-potable, mineralized water. Total
dissolved solids exceed 1,000 ppm in aquifers capable of yielding adequate water volumes to
municipalities or industries. In southwest Jackson County and northwest Cass County, the total
dissolved solids may exceed 40,000 ppm.

The shallow groundwater aquifers present in the uppermost limestone formations of Pennsylvanian
age have been used in some areas of Jackson and Cass Counties for domestic use, but yields are
very low [1 to 3 gallons per minute (gpm)], quantities are seasonal, and the water quality is highly
mineralized (CH2M Hill, 1983). There are no water supply wells at Richards-Gebaur AFB.
Recharge occurs in outcrop areas and by percolation through overlying strata where joints,
fractures, or faults are present Release of groundwater in storage from the shales is slow,
limiting the usefulness of the limestones as water supply aquifers. Groundwater discharge from
the shallow limestones and shales occurs in outcrop areas along the Missouri River and its
tributaries, including Scope Creek

The depth to groundwater across the Base is generally shallow (several feet to approximately 30
feet) and varies over short distances. A seasonal variation in groundwater elevation is observed
(seasonal high depth to water of approximately two to four feet below ground surface), as well
as a variation with the topography, with groundwater being deeper in areas of higher topography.
The general direction of groundwater flow across the Base in the shallow limestone and shale units
is towards Scope Creek The major discharge area available to the upper limestones and shales
is Scope Creek through seeps and possibly springs along upland drainages.

Fire Valve Area
29 Seprember 1995 Page 5 No Further Action Decision Document
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3.3 Soils

According to the Soil Survey of Jackson County (SCS, 1984), the soils at the Fire Valve Area
belong to the Macksburg-Urban series, which is defined as being gently sloping, poorly drained
silt and silt clay loams, typically 2 to 15 feet thick, covered in places by urban features.
Permeability is moderate and surface runoff is medium. Organic matter content is moderate:

The soils in the immediate area of the Fire Valve Area were dark, mottled, greenish-grey to
greenish-brown, dense, plastic clays overlying a mottled tan to tannish-grey, dense, plastic clay
at a depth of approximately 10 feet. The base of the tan clay contained up to one-inch fragments
of angular to subangular chert and limestone, with auger refusal at 14 feet. The soils to the
northwest of the intersection of Corkill and Westover roads are comprised of reddish-brown to
dark brown clay overlying the tan clay at a depth of approximately five feet. To the southeast of
the Fire Valve Area, the tan clay was encountered just beneath the surface soil and gravel.

4.0 CHARACTERIZATION OF THE SITE

During the PA/SI, soil borings were drilied and sampled to further characterize the site geolo-
gy/hydrogeology and determine the presence of contamination in the Fire Valve Area. A total
of four soil borings were drilled and continuously sampled to a depth of approximately 14 feet,
where auger refusal due to bedrock was encountered; these borings were located adjacent to the
original excavation at the Fire Valve Area. As contamination was only observed in one of the
four soil borings (FVB-3), which was located adjacent to the water line and to the northwest of
the Fire Valve Area, field screening borings (a total of 18) were then drilled and sampled to
determine if the source of contamination was outside the Fire Valve Area.

Drilling continued to the northwest along the gas line to Building 942, and along the water line
to just north of the drainage ditch. A total of 15 field screening borings were drilled along the
gas and water conduits towards the abandoned Petroleum, Oil, and Lubricant (POL) line to
determine if the line was a source; however, contamination was not detected or observed beyond
the water line adjacent to Building 605. Three additional field screening borings (FSB-16 through
18) were then drilled to the southeast of the Fire Valve Area to determine the extent of the
contamination observed in the water line trench. Hydrocarbon contamination was observed in
boring FSB-17; however, contamination was not detected in FSB-18, which was located
approximately 200 feet from the Fire Valve Area. Based on the distance of FSB-18 from the Fire
Valve Area and its location with respect to Building 605 (south of the Building’s corner), the
extent of contamination appeared to be defined along the water line. The boring locations and
TPH levels are shown on Figure 3.0.

Based on the analytical results of the PA/SI, the major contaminants for the Fire Valve Area are
the TPH extractable compounds. Contaminant concentrations are shown on Tables 1 and 2. The
TPH extractables generally indicate fuel contamination, such as diesel or kerosene. TPH
purgeables are usually indicative of gasoline components and were not detected in any of the
samples analyzed. The contamination does not appear to be continuous within the water line
trench, as samples collected from FSB-2 and FVB-4 did not detect hydrocarbon contamination
during field efforts or laboratory analyses; this may indicate more than one spill event. TPH
extractables were detected in sample intervals ranging from 3 to 5 feet and 7 to 8 feet below
ground surface but not below 10 feet, as observed in FVB-3.

Fire Valve Area
29 September 1995 Page 6 No Further Action Decision Document
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5.0 MIGRATION PATHWAYS

Potential migration of contaminants detected in the Fire Valve Area is discussed in this section
of the report. The potential for receptor exposure to contaminants is described in terms of the
properties of the detected contaminants and the four environmental media by which contaminants
migrate: soil, groundwater, air, and surface water.

5.1  Soil Exposure Pathways

The PA evaluation of the soil exposure pathway considers the likelihood of exposure and targets.
Targets are based on populations located on or within 200 feet of the site, and those populations
within the surrounding area coming into contact with site contamination. For the Fire Valve
Area, contaminated soil was observed at depths ranging from three to eight feet below ground
surface. At this time, it appears that the only group of receptors likely to contact subsurface soils
in this area are the utility maintenance workers. Maintenance to the water line therefore may
result in contaminant exposure via:

. Incidental soil ingestion, and
. Dermal contact with soil.

These contaminant exposure pathways may, therefore, be complete. The typical Base worker,
however, is not likely to contact subsurface soils near the Fire Valve Area. Soil exposure
pathways are considered incomplete for these workers.

5.2  Groundwater Exposure Pathways

As described above, low levels of several organic compounds have been detected in the soil in the
Fire Valve Area. Groundwater contamination has not been investigated, However, there are
several factors that suggest contaminants in soil may impact groundwater.

. All of the detected soil contaminants (e.g., xylenes) are relatively soluble in water, and
rain infiltration/percolation through the soils could transport contaminants through the
unsaturated zone to the shallow aquifer.

. The groundwater underlying the Fire Valve Area is relatively shallow, varying from 3 feet
to 30 feet below ground surface.

. Contamination has been found at depths similar to the upper bounds of the saturated zone;
contamination may actually be within the aquifer during certain times of the year (e.g.,
spring and fall).

. Volatile compounds may migrate relatively rapidly in groundwater. Soils at the site may
retard transport because of the high clay content and moderate organic content, although
contaminants that reach the shallow fractured limestones may move more rapidly.

Fire Valve Area
29 September 1995 Page 10 No Further Action Decision Document

M BN AP S G s S W S

- e N N Ny = N WS e




A R GNE o O Wy Gn R T Al an e e

1190206

The extent of groundwater contamination may be limited, though, because of the localized nature
of the compounds detected in soils (i.e., there appears to be a relatively small mass of
contaminants available for release from soils).

According to the guidance, the depth to the aquifer can be used as an indicator of the likelihood
of a release to groundwater. The definition of depth to aquifer is the vertical distance between
the deepest point at which hazardous substances are suspected and the top of the shallowest aquifer
that supplies drinking water. Therefore, while a release to the groundwater system underlying
the Fire Valve Area is possible, the depth to the shallowest aquifer supplying drinking water
within a four-mile radius becomes the limiting factor.

Well search information was obtained for a four-mile radius from the Base from a previous site
investigation (O'Brien and Gere, October 1991). Wells identified in the search were not active
with the exception of one well, which was found to be used as a source of water for irrigation
purposes. The well is located approximately 2 miles south of the Fire Valve Area; however, as
the well is located across a drainage divide located approximately 1.5 miles south of the Fire
Valve Area it is unlikely to be affected by the site. The groundwater south of this divide should
follow surface drainage and topography, and flow southward to the Osage River.

The other wells within the area were most likely abandoned due to the easy availability of superior
quality water from the municipal water districts. The various municipalities in the area, as well
as the Base, obtain water from Kansas City, MO by a series of pipelines. Kansas City obtains
water from the Missouri River, which is located approximately 21 miles north of the site. Prior
to conversion to municipal water, private wells drew mineralized water from Pennsylvanian
shales, fractured limestones, and lenticular sandstones within the shales. Well yields were
reported to range from 1 to 20 gallons per minute {(gpm).

The shallow groundwater in the Fire Valve Area should generally follow the topography, and flow
eastward to Scope Creek. In the Scope Creek drainage, the groundwater may follow the creek
flow direction to the northeast. The regional flow direction is not known in the underlying
Pennsylvanian age, Kansas City Group bedrock.

Altogether the above factors indicate that contaminants released at the Fire Valve Area could
contribute to a complete (potentially limited) exposure pathway, if the groundwater is used as a
drinking water source. Inother words, contaminated groundwater can only pose a potential health
hazard if it is used for potable purposes such as ingestion (drinking water). Receptors must be
exposed to any contaminants in the groundwater in order for there to be a complete exposure
pathway and for there to be risks associated with groundwater contamination.

Under current conditions, groundwater is not used on the Base. Instead, the Base currently
receives drinking water from Kansas City by several pipelines. Kansas City, in turn, obtains
water from the Missouri River. Since this PA/SI found only one shallow well (used for irrigation
purposes) within four miles of the Base, it does not seem likely that there are any complete
exposure pathways associated with groundwater, even if it has been impacted by site
contaminants.

Fire Valve Area
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5.3  Air Exposure Pathways

Chemicals in soil can migrate to the atmosphere through volatilization or suspension of soil
particles. Chemicals that may be involved in both of these processes have been detected in soil
and soil gas samples at the Fire Valve Area. The presence of a receptor who might inhale the
resulting airborne compounds would complete the soil-to-air-to-human exposure pathway.

Chemicals that sorb to soil particles can be released into the atmosphere through wind entrainment
or by mechanical disturbance. Of the contaminants detected at the Fire Valve Area, the
polynuclear aromatic hydrocarbons (PAHs) tend to sorb to soils and could potentially be released
into the atmosphere. Wind, however, does not represent a method of contaminant transport at the
Fire Valve Area because PAHs have been detected at depths greater than two feet below ground
surface and would not be subjected to wind erosion. On the other hand, utility line maintenance
workers may cause the release of dusts during excavation or other soil handling activities.
Inhalation of airborne dusts may therefore represent another complete exposure pathway for these
workers. It should be noted, though, that PAHs were detected in only one soil boring and may
represent a minor source of contaminants potentially released at the site.

At least two volatile compounds typically associated with fuels were detected in soils at the Fire
Valve Area: ethylbenzene and xylenes. Volatile compounds may be emitted from soils as airborne
vapors. Considering that the volatile compounds were found at relatively low levels and any
vapors released at the soil surface will probably be rapidly diluted in the atmosphere, it appears
that vapor releases may represent a potentially complete, but inconsequential exposure pathway.
Once again, though, the utility line maintenance worker may be exposed to somewhat higher
vapor levels because of subsurface excavation activities. The relatively low levels of volatile
compounds detected in subsurface soils suggest that this exposure pathway may be minor or
essentially incomplete.

5.4  Surface Water Exposure Pathways

Whenever chemicals of potential concern are detected in site soils, the potential exists for surface
water to be impacted by surface runoff. Surface drainage from the Fire Valve Area flows from
the asphalt southwestward to a grassy, drainage swale running along the northeast side of Corkill
Road. During rainfall events, runoff from the swale flows into the 18-inch, corrugated metal
storm sewer and to Scope Creek approximately 700 feet southeast of the site. Scope Creek is an
intermittent stream that flows to the northeast and becomes perennial in the northeast part of the
Base. Scope Creek merges with several other intermittent streams to form the headwaters of the
Little Blue River approximately two miles from the site. Drainage patterns on the Base consist
of a combination of open channels and closed drainage systems. The closed systems include pipes
ranging in diameter from 18 inches to 66 inches. All Base stormwater drains into Scope Creek.

The Little Blue River 1s also intermittent until 1t merges with Oil Creek, approximately 2.5 miles
downstream from the site. The Little Blue River has been dammed approximately seven miles
from the site to form Longview Lake From the headwaters in Section 36, Township 47 North,
Range 33 West to Longview Lake, the Little Blue River is a Missouri Class C stream and is
designated for use as livestock and wildlife watering, and for protection of warm water aquatic
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life and human health from fish consumption. A Class C stream is one which "may cease flow
in dry periods but maintains permanent pools which support aquatic life" (Rules of Department
of Natural Resources, Division 20 - Clean Water Commission, Chapter 7 - Water Quality, March
4, 1991). The Little Blue River, which flows northward and eventually discharges to the Missouri
River, is not listed as either an Outstanding State Resource Water or an Outstanding National
Resource Water; it is listed as a Metropolitan No Discharge Stream.

There are several reasons why surface water is not likely to contribute to a complete exposure
pathway.

. Runoff that exits the Fire Valve Area is transported by a storm sewer to Scope Creek, 700
feet from the area; however, soils were not contaminated at the surface thereby eliminating
the potential for contamination to migrate via runoff.

» Intermittent streams such as Scope Creek are not considered to be surface water in areas
with greater than 20 inches of annual rainfall

. The nearest water bodies are Longview Lake and a small pond, respectively, seven miles
and one-half mile from the Fire Valve Area.

On the basis of these factors, surface water exposure was considered to be incomplete for the Fire
Valve Area and no further evaluations of this exposure pathway were conducted.

6.0 RISK EVALUATION

Potential risks associated with the Fire Valve Area are evaluated in this section. Potential
Applicable or Relevant and Appropriate Requirements (ARARSs) are discussed in this section also.
A qualitative risk evaluation was conducted to provide a determination whether contaminants
detected at the Fire Valve Area pose risks to public health and the environment. Potentially
complete current and future exposure pathways have been identified based on the current
understanding of site conditions.

6.1  Conceptual Site Model

A conceptual site model was prepared that identified current and future potential contaminant
migration routes and exposure pathways for the Fire Valve Area based on the site information
obtained during this PA/SI. The contaminants identified during the investigation include TPH,
xylenes, ethylbenzene, and PAH compounds. The maximum concentration of these compounds
are shown on Table 3, which indicates TPH concentrations in soil reached 370 ppm while only
trace amounts of total xylenes, ethylbenzene, and PAHs were detected 1n soil. Groundwater and
air were not sampled. The source of contamination is not known but is thought to be related to
a past spill southwest of Building 605. Currently, there are no identifiable, potentially active
sources of chemical releases in the area. However, contaminants in soil may represent a
secondary, but apparently localized, source of contamination.

Fire Valve Area
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Potential contaminant migration pathways were evaluated in the previous section for four
environmental media. The potentially complete and incomplete exposure pathways associated
with these environmental media are briefly reiterated below. Soil contamination in the Fire Valve
Area occurs only in the subsurface, greater than three feet deep. The typical onsite worker is not
likely to contact these soils and be exposed to contaminants, and that potential exposure pathway
is incomplete. However, utility workers conducting maintenance along the water line could
potentially contact subsurface soils and be exposed to contaminants. Exposures could occur as
a result of incidental soil ingestion, dermal contact with soils, and 1nhalation of airborne dusts.
Furthermore, volatile contaminants may be emitted from subsurface soils and result in the
exposure of utility workers to airborne vapors. These exposures are likely to be infrequent and
of short duration. The underlying groundwater system at Richards-Gebaur AFB requires further
investigation to determine whether the groundwater has been contaminated by releases in the Fire
Valve Area. However, since the water table aquifer is not a source of drinking water, a complete
exposure pathway does not currently exist.

Surface water in Scope Creek may not be impacted by overland flows originating from the Fire
Valve Area. Also, since the stream is intermittent, any contaminated groundwater discharges to
the creek are probably inconsequential. Thus, it does not appear that contaminants may reach a
surface water body and there are no complete exposure pathways associated with this
environmental medium.

6.2  Identification of Applicable or Relevant and Appropriate Requirements

The CERCLA Compliance with Other Laws Manual describes how Federal and State laws are

identified and applied to remedial actions at hazardous waste sites. ARARSs are identified by first
determining whether the requirement is applicable and, if not, then whether the requirement is
both relevant and appropriate.

There are three types of ARARs: chemical-specific, location-specific, and action-specific. The
potential chemical-specific ARARs identified for the Fire Valve Area are described in the
following sections. There are no location or action-specific ARARs identified for this site.

6.2.1 Chemical-Specific ARARS

The chemical-specific ARARs set levels that are considered protective of human health and the
environment for the chemicals of concern in the site media, or indicate acceptable levels of
discharge for those chemicals, if discharge occurs as part of a remedial activity. If there is more
than one requirement that is an ARAR for a chemical, then the remedial activity must meet the
more stringent requirement. The media of potential concern identified at this time for the Fire
Valve Area are the soil, and potentially the groundwater. The potential contaminant of concern
for the soil and groundwater identified to date is petroleum; specifically, TPH. At present, no
Federal chemical-specific ARARs for soils and sediments have been promulgated.

State of Missouri
Missouri regulations that are more stringent than or supplement Federal standards are also
potential ARARs. The State has defined a release as any loss of product to the environment.

Fire Valve Area
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Spills from underground storage tank (UST) systems must be reported if they exceed 25 gallons;
however, the contaminated soils in the Fire Valve Area do not appear to be a spill from an UST.
The State of Missouri also provides action levels to indicate a release (TPH > 25 ppm or BTEX
> 1.0 ppm or benzene >0.5 ppm); however, these values are not cleanup levels. Because the
TPH concentrations detected in the soils exceed the action levels, there is evidence of a release.
The State has generated a matrix for determining soil cleanup levels at UST sites requiring
corrective action, and the levels for the Fire Valve Area are 200 ppm for TPH compounds, and
for BTEX compounds the levels are 1 ppm, 5 ppm, 10 ppm, and 10 ppm, respectively. Only one
soil sample exceeded the cleanup levels for TPH with a concentration of 370 ppm; none of the
samples exceeded the BTEX levels.

Missouri has also proposed Any-Use Soil Levels (ASLs) for residential settings that provide
maximum concentrations of hazardous chemicals in soils which are acceptable to human health.
For the PAHs detected, anthracene and fluorene, the associated ASLs are 17,000 ppm and 2,300
ppm, respectively. None of the soil samples collected exceeded the ASLs for PAHs, and only
non-carcinogenic PAHs were detected. The ASLs for BTEX compounds were not exceeded;
ASLs have not been established for TPH compounds. Table 4 provides the soil cleanup levels for
the State of Missouri and the maximum concentration of the contaminants detected.

Table 4
State of Missour1 Soil Cleanup Guidelines for LUST Sites and Proposed Any-Use Levels
Maximum Concentration | Soil Cleanup Guidelines Proposed Any-Use Seil
Compound Detected for LUST Sites® Levels®
(ppm) (ppm) (ppm)
BTEX ND/ND/ 1/5/10/10 170/11,000/
0.036/0 068 5600/110,000
TPH 370 200 NA
PAH - Anthracene 0.23 NA 17,000
PAH - Fluorene 0 36 NA 2,300

* MDNR, 1992, Underground Storage Tank Closure Guidance Document.
® Missour Register, 1992, Proposed Rule, 19 CSR 20-9 020 Any-Use Soil Levels for Residential Settings
ND: Not Detected NA. Not Available

6.3 Risk Characterization

Quantitative estimates of human health risks associated with the contaminants of concern are
beyond the scope of the work for this PA/SI. Several potentially complete exposure pathways
were identified in the Fire Valve Area and were associated with contaminants detected in soils.
On the basis of these findings, it cannot be determined whether direct soil contact or the release
of contaminants from soils represent potential health hazards. However, since the impacted areas
are relatively limited and only low contaminant concentrations were detected in soils, it does not
seem likely that direct soil exposure or inhalation of airborne dusts and vapors represent
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substantial threats to human health. Also, since utility workers are likely to have infrequent
exposures to soils and exposures may be of short duration, risks appear minimal for these
workers.

In addition, there are no ARARs available for soils with the exception of the State of Missouri
cleanup levels for leaking USTs and ASLs. Only one soil sample exceeded the cleanup level for
TPH compounds at a depth of 4.5 feet below ground surface. None of the volatile or semi-
volatile compounds exceeded cleanup levels.

7.0 SUMMARY

In summary, the source of the petroleum contamination in the Fire Valve Area appears to be
related to a spill or release, possibly from past operations in Building 605. Based on the file
review and records search, the petroleum contamination does not appear to be related to a leaking
UST or above-ground storage tank (AST). As observed during field activities, the source of
contamination does not appear to be related to the abandoned POL line either, as the
contamination was not observed continuously along either the water line or gas line, and remained
in the area of the Building 605. The petroleum contamination appears to be confined to a portion
of the water line trench southwest of Building 605. The contamination was not continuous within
the water line trench as contamination was only detected intermittently in some of the borings
along the water line. The discontinuous nature of the petroleum contamination may be related to
different spill events in the past.

The soil sampling program detected very low levels of ethylbenzene, xylene, and non-carcinogenic
PAH compounds. Only one soil sample exceeded Missouri’s LUST cleanup level for TPH, and
the sample was collected at a depth of 4.5 feet below ground surface. The qualitative risk
assessment identified utility workers conducting maintenance along the water line as the highest
risk group in relation to the site's contaminants. However, the risk to this group would be
minimal as maintenance would occur infrequently along the water line.

8.0  SELECTED ACTION: NO FURTHER ACTION

Based on the findings of the PA/SI, there are no significant impacts or risks to human health and
the environment with respect to the soils in the Fire Valve Area. Therefore, a No Further
Response Action regarding the soils in the Fire Valve Area 1s proposed. However, the
groundwater underlying the site was not investigated as part of the PA/SI and further action is
recommended to determine whether the groundwater has been affected by the contaminated soil
identified during the PA/SI.
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